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FOREWORD 



To impJement an educational approach successfully, one musfmatch the' philoso-' 
phy of evaluation with that of instruction. This is particularly true when individual- 
ization is the key efement in the educational approach. Yet, as important as it is to 
achieve this match, the task is by no means simple for the teacjier. In fact, without 
specific resource materials to help him, he is apt to find the task overwhelming. For 
this reason, ISCS has developed a set of individualized evaluation materials as part of 
its Individualized Teacher Preparation (ITP) pwgram. These materials are designed 
to assist teachers in tjieir transition to individualized instruction and to help them 
tailor their assessment of students* progress to the needs of all their students. 

The two modules concerned with G\'d\uationJh(Jividualizing Objective Testing and 
Evaluating and Reporting Progress, can be used by small groups of teachers in in- 
service settings or by individual teachers in a local school environment. Hopefullyt 
they will do more than give each teacher an overview of individualized evaluation. 
These ITP modules suggest key strategies for achieving both subjective and objective 
evaluation of each student's progress. And to make it easier for teachers to put such 
strategies into practice, ISCS has produced the associated booklets entitled Perform- 
ance Objectives, PerJhamnce^Assessment Resources, and Ferforman'ce Checks. Using 
these materials, fhe teacher can objectively assesij the student's mastery of the proc- 
esses, skills, and subject matter of the ISCS program. Andthe teacher can obtain, 
a.t the moment when they are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. 

If you arc an ISCS teacher, selective use of these materials will guide you in devel- 
oping an individuali/ed evaluation program best suited to your own settings and thus 
further enhance the individuali/ed character of your ISCS program. 

The Co-Directors ' 
^. ' ' Intermediate Science Curriculum Study 

Rm 4 1 5, W.H. Johnston BuiWing 
4 1 5 Notth Monroe Street 
Tallahassee, Florida 32301 



THE ISCS INDIVIDUALIZED TESTINQ SYSTEM 

The ISCS individualized testing system for each level of -ISCS is composed of four 
.^major subdivisions: 

1, The ITP modules Evaluating and Reporting Progress^ dwd Individualizing 
Objective Testing, 

2, Performance Objectives, 

3. Performance Checks in three alternate forms, and 

4. Performance Assessment Resources. 

Evaluating and Reporting Progress presents a comprehensive overview, with many 
refinements, for individualizing the grading and reporting of students' progress, based 
on both subjective and abjective criteria. The module Individualizing Objective 
Testing describes more specifically those ISCS evaluation materials which have ob- 
jective criteria the performance objectives, checks, and resources - and it presents 
practical suggestions for their use. These two modules should be considered pre- 
requisite to successful use of the other ISCS evaluation materials. 

Each of the Performance Objectives hookkts contains a composite Ifst of selected 
measurabltTphjcctives considered important to a given level of the ISCS program. 
However, many of the long-range goals and aims that i(re"at the heart of^the ISCS 
program do not lend themselves to being expressed as measurable performance ob- 
jectives. Thus, these booklets should not be construed as being all-ir)clusive anthol- 
ogies of all the possible learning outcomes of ISCS, 

Each of three Performance Checks booklets contains an equiva^nt but alternative 
set of performance checks which were developed to assess the students' achievement 
of the objectives stated in the Performance Objectives booklets. 

The Performance Assessment Resources booklet is a teacher's handbook to be used 
in identifying the appropriate perforrtiance checks with' which to evaluate each stu- 
dent. The booklet also indicates how to set up testing situations, correct responses, 
and give remedial help. 



NOTES TO THE TEACHER 

An overv iew of evaiuation, including both objective and subjective criteria, is given 
in the module EMuatin^ anfi Reporting Progress, Many aspects^of this booklet are 
described in more detail in Chapter 3 of the inodiile Individualizing Objective Testing. 
These notes are meant to a^meiif, not replace, Chapter 3 of that module. As you 
use tliis booklet,.you will begin to se^e ways to modify its suggestions to meet your 
needs better. YoU are encouraged to enter your modifications at the points where 
they apply. Only by altering these materials will you evolve an evaluation system 
best suited to your own classroom environment. It is importarfi to remember^that 
only principles involved in objective criterion-referenced evaluation are applied .in 
this booklet. Therefore, you wijl obviously want to incorporate subjective criteria 
also. ' • 

Units and Chapters N 

There are at least two Perf ordnance Assessment Resource^- bo^^klets for each level 
of ISCS. These booklets are divided into units> thus breaking yp a single level of the 
ISCS program into easily handled sections of correlative chapters. The relationship 
between the units and the chapters oi P^hing the Natural World are shown in Table 1 . 

,; LHVEL I ' 



UNIT 


CHAPTERS 


EXCURSIONS 


1 


1 and 2 


1 (hru 3 • 




3 and 4 


4 thru 8 . 


3 


.5 thru 7- 


9 thru 14' 


4 

\ 


8 and 9 


15 thru t9 


5. 


10 and ^ 


20 thru 22 


6 


1 2 and 1 3 


23 thru 27 


r 


'14 and 15 


2^^ thru 33; 




16 and 17 


34 thru 39 


9 


1 8 and 1 9 


40 thru 44 


10^ 


20 and 21 


45 thru 48 



Table 1 

As you can see from Table 1, most units includ^^ 'the objectives and performance 
checks for two chapters and their related excursions. The individual objectives and 
performance checks for each unit are to be selected and used when the student ha5> 
completed the entire unit. Tliis delay should ensure that there is no pfemature 
assessment of the student's achievement of concepts and skills which may be intro- 
duced early in a unit, but which require development throughout the unit. Thus, 
subdividing units for assessment purposes should be done with great cJjfp. Keep this 
in mind if you decide to spbt check students as they proceed through units, rather, 
than conducting a formal evaluation at the end pf the unit.. 



. Summary Table ^ 

Each unit blegins with a double-spread *Terformance Check Summary Table/' The 
left-Jiaod^page of the **Summary Table^'.sefves as a table of contents for the unit; It 
providesagreat deal of information about the objectives pertinent to the unit. Usual- 
ly about twenty-five objectives for each unit are infroduced for the first fime in each 
**Sum.mary Table/' A maximum of ten relevant objecUves from previous units are 
reintroduced. 

: .-. On the leftrhand side of the **Summary Table" is a list of code numbers^ each.of 
which is unique to one objective within the level. Two examples of code numbers 
and their meanings are illustrated in Figure 1 beJow, 

. 03 - Core • 17 , and 05 - Exc 19 - 2 
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The core objectives first appear in an order that corresponds rouglily to the text 
development. Exceptions to this ordering were made to place objectives based on 
related processes or content together. Objectives based on remedial excursions dre 
numbered as core objective's because they involve skills essential to success in core 
activities.- Next are listed the general or enrichment excursiQn objectives, and these 
are followed by objectives from prior units which are again considered important to 
the stu^ftjts' progress. Th^se repeated objecfives ^re easily spotted/.a 
(for R^gtf^ed). appears after their identifying code number, giving a listing such as 
03<'<ire-T7R, The specific resource aids to be used with repeated objectives are 
given in the units designated by the code number (unit 3 in the just-cited example), 
and the information is not repeuted each time within the textual material that follows 
the ^'Summary Table." 

Each objective code number is followed by a short descriptive statement ofcthat 
objective. These short statements were written, using the students' vocabulary. They 
' should be helpful in communicating the objectives to the students shouW you desire 
to do so. Ways to involve your students ih selecting the objectives are discussed in. 
the module Individualizing Objective Tes^ng, 

The riglit side of the "Summary table" is made up of eleven eolumns. Letters are 
fused' in the first five to designate the chartrcteristics of the performance clieck. The 
letters and their meanings arenas follows:,, , * . 
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M - Completing the check requires regular ISCS materials. 

0 - ArT observer should view the ^dent's performance as he does the check. 

P- Completing the check requires \he use of specially prepared materials. 

Q - The answer to the check is of the quick-scoring .variety. 

T-The check will require more thart three minutes of* the student's time. 

Check marks in the next four columns help the teacher assign appropriate perform- 
ance checks to individual students. The first of these columns is entitled **Basal/' 
Achieving the objectives checked in this column*is considered essential to most stu- 
dents' success with the total unit. These performance checks may be assigned to any 
student; however, better students will find that many of these offer little or no. 
challenge. 

Check marks in the columns headed **Math,'' **Reading," and **Concept'' indicate 
periorniance checks which require a higher level of computational skills, a liigher 
reading level, or a greater ability to think abstractly than the perforftiance checks for 
most other objectives. Performance checks ^^lich have no marks in any of these 
four columns are considered to be more than basal, but the skills which they require 
arc within the. capability of most students. 

A tenth column lists? the action verb that idenfffies the theoretical mental process 
required of the student to coinplete the performance check for the objective. A 
precise definition of each of the verbs used to designate mental processes is given in 
the module Individualizing Objective Testing. 

Finally^ in the eleventh column, space is provided for notes.. Although you will 
find an occasional comment printed here, this space is mainly for your notes. It's a 
good place to put any special instructions or preparations you have found helpful. 

, As mentioned eariier, some objective} are repeated objectives ^ ones that have 
appeared in previous units. When such an objective is listed again in -the **Summary 
Table," its classification as basal or as presenting math, reading, or conceptual dif- 
ficulties is likely to be different. This change most oft«n derives from a change in 
purpose. The first time a concept or skill is introduced, the intent may be only to 
introduce students to it. When reintroduced in a later unit, the skill or concept is 
frequently developed and used extensively. Thus, in the ''Summary Table" for the 
earlier unit, objectives related to a concept are likely to be classified as conceptually 
difficult for tVlany students, whereas in the later units, the same objective might be 
reclassified as basal. ^ 

Organization of Resources 

« 

Immediately following each ''Summary Table" comes the bulk of the resource 
material for each objective introduced in that unit. Once more, each objective is 
identified by its code number, but* this.tirtie it appears in bold, black print in the 
outer margin directly beside the applicable jesource. A pair of horizontal Hnes 
separates the resources for each objective from thpse fqr the previous and following 
objectives. When no horizontal line appears at the bottom of a page, the objective is 
continued on. the next page. ^ 



The. list immediately following delineates the functions of the various component 

resources provided for the objectives. Two of the components (Regular Supplies, 

Special Preparations) only appear when they are needed for a particular item. Many 

of the performance checks, for example, do not ;equire any supplies, so supply 

headings are omitted. Observe the functional descriptions carefully - they ape* the 

keys to the types of resource materials provided in the Performancc\ As!^^sment ^ 

Resources booklet. ' 
« 

COMPONENTS 
Descriptive Statement 



FUNCTION 




This statement duplicates the one that appears in the" 
''Summary Table." If you misread a code number and 
find yourself looking at material for the wrong objective, 
this should stop you and send you back to the Tab li^ to 
check. More important, it should briefly indicate to you 
the basic purpose of the objective. 




Objective 



The underlined verb in this staternent of the objecflfve 
indicates the theoretical merj^al process that%e student 
will perform. The phrase foUj^win^t iijdipates the cohtent 
or process skill which 4l|^ itudent,fnuf?t ^rform. % com- . 
plete description of the verbs aijid thfeir meaijiings gan be 
found in the ITP module InclP^d^lizing dbjective Te^ftiitg. 



Regular Supplies This'section lists any lScS'i^uiprf\eri^ sti^dpnfwill 



Special^Preparations 



Student Action 



need - regular equipment that i5r 
on which the student is being 
units. d 



ised in the^-unit 



or m 



pr^vi 



vious 



Don't overlook this section. It lists ^^i^.-describes-waterials"' 
the teacher must collect or prepare Vf^i^e way^JILrtcludett;. 
are special solutions, special packaging, and lab^s requij*^' 
for materials for evaluation purpos[i(Si. The section also > 
specifies particular grids that the students will ne^d for . ^ 
graphing. . ' , " ' 

This is a general description of what the student should do 
in responding to any of the three performance checks-based 
on the objective. If his expected response is to state a gen- 
eral principle, it is listed in this section. If the three per- 
formance checks require specific answers, they are,pro- 
vided below the general statement in the student action. 



Pertbrniance Check A 



Pertofmance Check A is fully stated to allow for a quick 
review of the statement of the tasks as they are presented 
to the student. Performance Checks B and C generally 
present sliglrtly different situatioos or wording but ask 
students to perform equivalent tasks. 
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Remediation * V This fijn|l section outlines syggested" action that c^n 

' . ^ taken if the sti^eifit Xaib to achieve thevObject^ Ir^same 

^ of the remedi4]||oiis:r lifted steps are sequential; in 

others the s^^p^epresent options from which it is sug- 
■ ' g^^^ed thafypu select one or two.rSome remediations 

. , sU|;gest referring tjie ^iident to review sections of the core; 

" . ' • ^ping an excursion /or reviewing a sel^ 
i its response. ^ 




Ho)v totFi naiDt 

i.^ Louating /a pa^ objettiye whp$e nuniber'you know is easy. Jiist thumb 

thr»oi«|h the^agesf watclUftg for tli^ unit number which appears in large black print 
abSve thb \\^^ c6re ox excursion, in the margins. But suppose you ^vish to locate 
'an objective V^^rtinent to a given section or. chapter of 4he te;ct and you don't know 
the number. Here is a procedure to follow: / - 

1 . Determine theiunit in which th6 chapter occurs, using Table 1 

2. Thumb through 'this booklet until, you find that unit number as the 
beginning digits of any code number appearing in large .black print in the 
outer margin. . ^ . , ^ 

3. Look for the ''Summary Table" at the beginning of that uni^ ' 

4. Use the ''Summary Table'' to determine the number of the objective 
you seek. \ . ' ; . . . 

Be Selective - 



^ The Yesource books for each level contain many more objectives and resources 
• than any one teacher can use. If you add objectives and resources, and you probably 
will, your list wjll expand. further. The most successful user of this catalog Nvill be 
the teacher who picks afid chooses selectively to meet the specific needs gf his stu- 
d(?nts. Therefore, once you are familiar with this book^ it is imperative that you 
establish a^system^-'of selecting arid assigning checks to the student. Suggestions on 
how to .establish such a systbm are given in Chapter 3 of the module Individualizing 
Olyjective Testing. * 

Whatever selecfion and assignment system you develop, it must giy<f due regard to 
V individual student's differences. For exaihple, if you administer too many recall 
perfqf^nanco checks to a high-ability student, he will not oftly be bored but you will 
also fail to assess his progress adequately: Too many difficult items administered t^ 
a low-ability student l^ads to frustration and reinforcement of the "'l knew I couldn't 
ndp it'' ijttitude. C)n the.- other hand, eveii the best studehts need their egos inflated 
by some^ questions that they can answer easily. And, the able st^udent needs to 
j be appropriately c#iallenged. Be careful, too, of placing too much emphasis on ob- 
; jectives, Thij; may lead students to place undue emphasis on tests, thus slowing 
'V progress to the ^4 - * 



Assigning Performance Checks 



How many perforftiance checks should be assigned to a student? This question has 
no fixed answer. The primary concern is that performance checks provide the needed 
feedback to both you and the student. If, in your judgment, evaluating a student oit 
a particular unit is unnecessary v then don't do it. If you feel a student needs to be 
evaluated, then assign an appropriate selection of performance checks. Individualizing 
Objective Testing makes suggestions about how to do this. In no case should any 
student be assigned all the performance checks or even a random sampling of them. 
Such a practice would subject the student to tasks which would he either unduly 
difficult and time-consuming or perhaps too simpleo for him and therefore meaning- 
less, time-wasting activities. # 

ft ■ 

You may wish to specify the equivalent forifl (A, B, or C) of performance checks 
that the student should do when assigning the specific pi^rformance check numbers. 
There is, of course, no difference in their difficulty level, Imany case, have the stu- 
dent record both the number and the letter of the specific performance check he 
doesi These numbers and letters should appear on his answer sheet, as they will be ' 
needed to check his response. Since the numbers are unique within each ISCS level, 
there is no need to use a student's fime copying the performance checks. Listing 
the ••number with the response is sufficient. It's a good idea to remind students 
frequently that their answers must go' on separate paper - not in the Performance 
CVk^a' books. ^ . ^ 

As yqijil^sign checks, keep the supply situafion in mind. You won't want too much 
of some equipment tied up in Sp^jcial Preparations at any one time. To avoid this, 
keep abreast of the range of your students' progress and prepare only those materials 
you anticipate needing? referring to the P's appearing in the third column on the 
righthand page of the **Summary TaWe." Batteries, of course, will need replacement 
■or recharging occasionally, and specially boxed supplies should be checked periodi- 
cally for mis^ng or nonfunctioning parts. 

At the back *ot Part 2 of tlie Performance Assessment Resources, you will find grids 
identical to those the students must use in certain perforn^nce checks. The grids at 
,the bijfck are suitable for reproUucfion. You may make copies directly, using one of 
' the well-known commercial copiers. Fojr large quantities at low ^ost, make a master 
by the thermo process and u^e it to niake duplicates. If you make copies in either of 
these ways, your students will not be wasfing time drawing grids, and you will feel 
free to assign objectives that need grids.* * • 



Chapters 1 and 2 . . Performance Check' 

Excursions 1 thru '3 . *• ' ' . Summary Table. . 
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... , . . , , 

Makis simple circurt connections - ^ • 


Ol-Core-2 


— '■ ■ ' ' ■■'■J- — ^ rr- — ■ , ■■ ■ — : ' \ ' — 

Indicates simple circyit^conr^ctions ^ • ^ * ^ ^ 


0>Core-3 


. ' ^ ^ — ' — ! ' ♦ — 

Recognizes \/tfriables as changing or affecting activities * t 

'- ^ -■ 


01-Core-4 


Locates by substitution a nonfunctioning element in a circuit * 


<^01-Core-5 :\ 

—r- V 


— s ^ : : \ — ' ■ • ' ■ — ; — \ 

Selects battenes^pable of inflgence * - 


. 01 -Core 6 

> 


Explains applications of influence outputm terms of:j|nfluence ingpt 


Ol-Core-7 


* • ' * * . ■ * 
Matches terms system, subsystem, and component to definitions 


y ' " — 1 

Ol-Core-8 


— ^ : — ' — ^ '■ : 

^ Selects simple electrical systems from among^nonsystems 


01 Core 9 


Measures length in centimeters ' • 


01 -Core- 10 


^ : —7^ ^ Z : — 

Measures time in seconds with a metronome timer 


01 -Core- 11 • 


Selects advantages of using data tables 


01 -Core- 12 


Locates specified datain a tabl4 ^ * 

• 


f * e 

01 -Corel 3 


Selects a characteristic included in an operational definition 


ul-Core-14 


uivioes Qecimai nuniDers 

.. . * " M 


. 01 Core-15 


Multiplies decimal numbers ^ . * 


Ol-Core-16 


Adds decimal numbers • * * . ^ 

. * ■ 


pi-'Core-l? . 
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Subtracts decimal numbers ' 


01 Core- 18 


Cleans up work area at close of class 

1_ JL-,^ , . r „ : 
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Also use with Excursion 2. 
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Cooperates with lab partners > ♦ 
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Returns equipment promptly to storage ^reas 
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Responds to text questions 
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Makes simple circuit connections, - 

The student manipulates thfc given materials to make a simple circuit. 

Regular Supplies: I rechargeable battery 
2 test leads 
^ 1 bulb . 

1 socket 



Student Action: Connecting materials so that bulb lights. (See T^acher'^s Note,) 

Teacher's Note: The point of the objective is to see if the student can make the 
proper circuit connections. If a battery, bulb, pr test lead is faulty* causing the bulb 
not to hglit, the student should still be given credit for successfully carrying 6ut the 
objective if he has interconnected the compone^nts correctly. * 

4 

Performance Check A: Get two test leads, a bulb and socket, and an ISCS battery 
from your Iteacher. Charge the battery for one minute. Get your teachei^o watch 
you. Now connect the bulb to the battery so that the bulb lights. \ 

Remediation: (1) Direct the student to restudy Activities HJ 1 and 1-12 on pages 4 
and 5 of Probing the Natural World/I if he failed to charge his battery adequately. 
(2) If he had trouble making the proper circuit connections, suggest he look at the 
first two pages of Excursion 26 (pp. 427-428). (3) Counsel the student as noeded. 
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Indicates sim'Iple circuit connections. 



Tha student applies the concept df a simple tircuit as a complete electrical path. 

Student Action: Selecting the numbers which indicate the connections necessary to 
complete the circuit on a diagram similar to the one shown below. 

(Numbers shown here are those 
I appearing in aft for Check A only.) 



rul 



nn 




>'A: 1 to 9 and 8 to 13 or 1 to 1 3 and 8 to 9 
B: 6 to 5 and 1 3 to 4 or 6 to 4 and 1 3 to 5 
C: 8 to lOandVto 11 or 7. to' 1 0 and 8 to 11 



Perfornianqe Check A: Study the diagram below to see how you should connect 
test leads to make the bulb light. Then* write the two numbers for each test lead 
that show where the ends of each lead should be connected. 
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Remediation: (1) Dirc>:t the student to look at tlie diagram in Activv^V 1-1*2, page 5, 
of Probing the Natural World/ 1\ (2) Have him compare the connections he drew 
, from the battery to the bulb with those shown in Activity 1-12. (3) Ask him to 
change his response to agree with the activity diagram. (4) Ask Jiim to explain why 
the change was necessary. If you are not satisfied with his response, suggest he* look 
^oveV pages 427 and 428 of Excursion 261. 



Recognizes variables as changing or affecting activities. 

The student classifios something that changes in an activity or scxperiment and af- 
fects its results as a variable. 

V 

Student Action: Selecting ""a variable.'' . 

A: d • 
B: b 



C: 




experiment anH 



Performance Check /t: Something that changes in an activity or experiment anb af- 
fects the results of it is called ' . ^ 

a. an example, 

b. a solution. 

c. a problem. 

d. a variable. ^ 

Remediation: (1) Difect the student to restudy the final paragraph on page 17, 
(2) Determine whether his response to question .2-23 includes two variables (tliick- 
ness of sliaft and length of time of battery charge), (3) Discuss with the student his 
respon«c*to question 2-23, and ask* for a verbal definition of variable. (4) Reassess 
the objective using an alternate p.erformance check, 

■ . -t^-. ^ . . ' ■ 

Locates by substitution a nonfunctioning element in a circuit. 

The student classifies the nonfunctioning (Jomponent4n a given electrical circuit by 
^substituting functioning components until the nonfunctioning component is iden- 
tified and the system functions. , 



Ol 




special Preparations: One numbered shoe box for each .performance check, 
equipped as indicated below. ^ • . ..^ 

Ar Box 01-Core4A contains 1 burned out bulb connected in a prewired cir- 
cuit with 2 t^st leads, a socket, and charged battery, as welUs a sp^e bulb, 
an extra charged battery, and an extra test lead. ^ 
B: Box 01-Core4B contains 1 uncharged battery connected in a prewired 
circuit with 2 test leads and*bulb and socket, as well as a spare bulb, an ex- 
tra charged battery, and an extra test lead. • ' Ik 
C: Box 01-Core4C contains 1 fauHy test iead connected in a prewired ci^ 
cuit with a charge battery, bulb and socket, and^est lead, as well; as a spare 

,bulb, an extra charged battery, and an extra test lead.* 

♦ 

Student Action: 'Select^ing th^ nonfunctioning conipor 
A: Bulb • ' ■• 

. B: Battery , 

C: Test lead • ' ' 

Performance Check A: In -box 01-Core-4A you will find a circuit all set up. Use the 
good spare parts .in tJie bgx to find out why the bulb doesn't light. Which part is 
bad? . _ " 

Remediation: (1) Direct the student to study the material between Activities 1-12 
and 1-13 on page 5 and pages 427 and 428 of Excursion: 26A^lJ^rnbiag^M Natural 
World/ J. (2) Ask the student how he found out if the bulb and test leadi; were good. 
(He may have skipped this on his first pass through the chapter.) (3) iVsk the stu- 
dent how to check a battery for charge. (4) Use an alternate performan :e check for 
reassessment. 
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Selects batteries cap'abic of influence. 

The student applies the concept that a battery which has influence can operate ap- 
propriate electrical devices. ^ 

Regular Supplies:* 3 test leads . 1 motor 

I bulb and socket 1 battery holder 

Special Preparations: One shoe box numbered Ol-Core-5 containing tlie following: 
3 dead flashlight batteries labeled A, C, and E and 3 charged flashlight batteries la- 
beled B, D, and F. . » » ; 

Student Action; Reporting which batteries have influence. 
A: Battery D~ 

B: "Battery B ' ' 

C{ Battery F 

Performance Chgck A: Get batteries A, C, and I) from box Ol-Core-5. Use any 
other •materi'alsfbli think you need.- Which' of the batteries has influen^-e? 



Remediation: (1) Ask the student what influence mc^n^. If his response is satisfac- 
tory, his difficulty must be in determining whether the batteries are charged. If the 
response is unsatisfactory, he should review tlie first two paragraphs*and question 
M on page 1 of his text. Also, he should review questions MO, Ml, 1-12, and 
1-13 an<l his responses. (2) Ask the student to restudy page S'gf his text and his 
responses to questions 1-2 and 1-3. Then determine if he die}, ii^ fact,aest the bulb 
and test leads. Ask him how to test a battery for charge. Reassess tlie objective 
with an alternate performance check. ^ 



' ' r ■ 

Kxplains applicatioijs of influence output in terms of influence^ input. 
♦ 

The student applied to coriunon situations the concept that intluence must be ap- 
plied to an object to get influence back from it. 



Student Action: Responding to tht effect tl^t influence must be applied to get in- 
fluence back. s « 

Performance Check A: A hammer is used to transfer influence to a;nail. Why must 
you swing a hammer before it can drive a nail into wood? 

i 

Remediation: (1) Determine whether the student knows what is meant by influ- 
ence. If he doesn^t, see Remediation (1 ) under 01 -Core-4. (2) ItU^^does, ask wheth- 
er a hammer lyiiYg on the table can influence a nail into a board. Or ask what is 
meant by "drjving a nail?" Is driving a fiail influencing the nail? What' does he do 
to the hammer that causes it to influence the nail? (3) Reassess, using an alternate ^ 
performance check. 




Matches Jerms.vv.s7c'/;/, subsystem, and component to definitions. 

The student classifies a systeni as a group of objects that interact with each other, a 
subsystem as a group of objects that directly interact with each other within a sys- 
tem, uiiU-ajLiomponent as an object that is part of a system. 

Student Action: Mx^tching the tcriw^ sysfejn, subsystem, and component with their 
definitions. 

A: 1. d, 2. a, 3. b • 
, B: I . c, 2. d, 3. a 
• . C: I . c, 2. b, 3. a * 

Performance Check A: Match the following terms by first listing the numbers (1,2, 
and 3^ on. your paper and llien writing after each number the letter (a, b, c, or d) of 
the correct matching definition. 

Terms Definitions 

1. Component a. A group of objects that directly interact with each 

2. Subsystem other within a system 

3. System b. A group of objects that interact with each other v 

c. An obj[ect that does not interact with other objects 

d. An object that is part of ii «yJitem . ; • 
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Remediation: (1) Check the* student's responses to questions 1-8/and 1-9. 
(2) If any of these has been omitted or is incorrect/ask the student to study pages 
8 and 9 in Probing the Natural WSrlcl/1 and to check his response to Self-Evaluation- 
questions 1-3 and 1-7. (3) The systems concept appears again in Chapter 6. The 
studeJnt may then be assessed with other performancd checks for this objective. 



Selects simple electrical systems from among npnsystems. , 

The student applies the definitioi) that a system i^ a gfoup of Qbjects which interact'^ 
with each otht^r. ' 

Student Action; Selecting the diagrams in which the components are shown assem- ,. 
bled , to interact as a systeni and stating the notion ofal^e de(inition as the reason 
that the components interact with each other. ^ 
A, B, and C: a and b ^ 

Teacher's Note: The ^ti^dent should be led to sec that a completed circuit is re- 
quired for interaction aiiio^the elements to occur^^' ' - . 



Performance Check A 






Diagram a 



Diagram b i 



Diagram c 



On your pap^r, write the letter of each diagram which identifies a system. Also ex- 
plain why thc'dlagram or diagrams you chose represent systems. 

Remediation: (I) Check the student's responses to questions 1-7, 1-8, and 1-9. 
(2) If these questions were, omitted or are jncwrect, ask the student to study pages 
8 and 9 in the text and to check his response to Self-Evaluation questions 1-3 ancf 
1-7. (3) The systems concept appears again in Chapter 6, and the stutient may then 
be assessed with other performance checks for this objective. 




Measures length in centimeters. 

Tlie student manipulates a metric ruler to find the distance in metric units between 
specified pairs of jpoints. 

Regular Supplies: 1 metric ruler 



Student Actiort: Measuring and reporting the. distance between three designate'd 
I)ail» of points to the nearest 0.2 cih cryrfiaflv in at least two of the three cases, 
A:"AtoB,3.9cm;CtoFJl"^rci^DtoE,4.5''cm i * 

B: A to F, 16.7 cm; C to 'D, 4.1 cm; B to C, 4.2 cm \ 
• . . C: C to A, 5.5cm;BtoD, 7.2cm;FtpE, 4.5 cm ' . 
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Pert orhriance Check A : » • ' ^ 

" A : ♦ 

" • C 



On the diagram, above, measure the distance between the following points .to the 
nearest 0,1 cm. 

■ 1. What is the distance from point A to point B? , 

2. What is the.distance from point C to point F? 

3. What is the distance from point D to point E? 

Remediation: (1) Review Excursion 1, pages 281 and 282 in the text. (2) Practice 
measuring various book illustrations and recording the results. (The width of the 
red margin on page 191 is 15.3 cm and the height is 9.0 cm.) (3) Reassess thcvstu- . . 
dent, using an alternate form of the performance check. * . . 



Measures time in seconds with a metronome timer. 

The student applies the procedure for timing an event with a metronome timer by 
tellihg the teacher to start a specified activity on a click and then counting only 
subsequent clicks until the teacher stops the activity. 

Regular Supplies: 1 metronome (ISCS) timer 

Student Action: Reporting the elapsed time in seconds to the nearest whole sec- 
ond. ■ ■ . . ' , 
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Teacher's Note: The teacher must be prepared to start an activity, such as tapping 

on 4 table, pouring water, or moving a pencil back and fotth, on<command from the , , 

student and to stpp the activity within 4 to 7 seconds on a metronomg click. A / , 
trustworthy student may perform the tasks for other students, to time. Remember ' 

the person performing the task should be instructed to stop on a click. ■ " 
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Performance Check* A: Ask your teacher 6v his assistant to begin tapping on the 
desk for you. Tell him wljen to begin. Use your ISCS tinier to find out how long 
he taps the desk, * - . 

Remediation: (1) The student's difficulty wilLmost probably be that he didn't 
subtract one click of t^e tinier from the total liumber of clicks during the event. 
Since the event being timed' begins with a clickfthfi first click either should not be 
included in the counting i^rocess or should be subtracted from the total count. A 
suggestion to hiti that the timer clicks between seconds and asking how many 
clicks he would have to hear to^measure the first second, and thtjJThow many to 
measure two seconds, may.be helpful. (2) Repeat the activity he failed, and discites 
the result you get compared to his result. Try to arrive at the reason for the failure 
in thjs marjner, (The basic timer information is in the text on page 15.) 

- . • - ■ 

Selects advantages of using data tables. 

The student recalls that data tables are used because they make finding relation- 
ships between variables easier, they tend to reduce errors by organizing data, they 
provide an organized way to store data, and they help to insure that the data needed 
are collected, ' ' 

Student Action: Selecting cither the entry **all of these" or at least three of the four 
other entries. 

Performance Check A: On your paper write the letters of all good reasons for using 
data tabfes. ' 

a. Data tables store data in an organized way. 

b. Data tables tend to reduce errors by organizing data. 

c. Data tables make it easier to find relationships.. i 

d. Data lables help make sure you collect the data you need. 
All of thesov ^ 

Remediation: None at this time, other than to show the stirUent the accepted 
response. Further assessment of this objective will come later. : ; . 

Locates specified data in a tablc-^ 

» - •■ . . . ■ 

Thfc student applies - the procediwe lor locating specified bits of data in a datil'table. 

Student Action: Selecting three specified bits of data. . 

A: I. 85 cm; 2. 6300 Chi; 3; 50 ' - ... 
B: 1 . 80 cm ; 1: 5 1 00 cm ; 3 . 70 ' 
C: l .90cm;'i. 4000cm;.3;60 
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Performance Check A: 



Name of 
Group • 
Member 


No. of 
Sinkers 
Dragged 


No. of. * 

Times 

Dragged 


Distance from 
Hook to Pulley 
(cm) 


Total • 
EMstance 
Dragged (cm) 


« 

Total Time 
for Dragging - 
(sec) 


.Sue 


1 


70, 


90 


6300 


1.30 ^ 


Betty 




60 

> 


85 


5100 


110 . 


Sam 


■% 

3 


50 


8^ 


4000 


105 



Stydy the table. Use it to answer all the questions below. ^ 

1. What was the* distance in centimeters from hook to pulley when two. 
sinkers were dragged? ^ ' 

2. What was the total distance in centimeters that One' sinker was dragged? 

3. How many times were the three sinkers dragged? 

Remediation: (1) CjjP^k the student's Record Book for the data in his copy of 
Table 2-3. (2) Ask him to find data for you from that table. (3) Discussion of his 
responses should indicate whether further practice is needed. 



Selects a characteristic included ii;i an operational definition. / 

» 

The student recalls that an operational definition includes a procedure for meas- 
uring that which it defines. 

Student Action: Selecting the phrase ''the way to measure.'' 
A: d — • < . 

B: c . " 
C: b . . - - 

Performance Check A: What is the letter of the phrase below which correctly com- 
pleles ^he sentence? • 

An operational definition includes a (lescription of the thing being defined. 

a. the way to classify * 
^^b. the texture and color of 

c. thQ shape or odor of 

d. the way to measure- • . 

Remediation: This objective is classed as basal to the ISCS course, but the concept 
of an operational definition grows slowly. If the, student misses this check, have 
him read the first two ^paragraphs on page 1 1 and his^answers to questions 2-1 and 
2-2 in the text. Suggest that he review these before the next unit assessment. Op- 
portunities to follow up on this objective appear in subsequent chapters of , the stu- 
dent's text. 
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Divides decimal numbers. 

The student applies tlie rules of divisi0n to find a quotient. 

Student Action: Talculating the quotient to an accuracy ot\one decimal place and ^ 
showing his work. . , 

^A: 5.8 or 5.9 . . • . 

. B;^ 1.7 or 1.8 " ' ' * . 

C: 4.2 - ^ ■ . , • ...» 



lal point. I 
ecimal numbers is 



Performance Check A: On youj; paper, divide 12J4 by 2.1. Round off your an- 
swer to'onc number after the decimal point. 

Remediation: Inat)iHty to divide decimal numbers is a very'common problem with 
junior lilgli and middle scliool students. Excursion 2 is remedially oriented and 
sliould be lielpful to some students. However, giving a simple problem quiz each 
week for four or five weeks will also prove helpful and give tlie student both furtlier 
practice and tlie incentive to master tlie fundamentals. The student sliould not be 
held back from further activities in tlie core because of his failure with this objec-. 
tive. Rather/ encourage him to apply the algorithms in the excursion to his math 
problems and go ahead. • . 
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Multiplies decimal rtuirfccrs; ■ ^ ^ C 

The student applies the rules for multiplying decimal numbers to determine the 
product. . y » , 

Student Action: Calculating tlie product, correctly placing the .decimal in the 
product, and showing his work. . 
A: 17.568 

B: 11.508 ' ^ 

C: 14.168^ . * / • < 

Performance Check A: On your paper, multiply 7.32 X 2.4. 

Remediation: inability to multiply decimal numbers is a ^ery common problem 
with junior high and middle school students. Excursion 2 is remedially oriented and 
should be helpful to some'studehts. HoA^vcr, giving a simple problem (juiz each' 
week for four or five weeks will also prove helpful- and give the' student both 
further practice and the incentive to master the fundamentals, ** 

The student should not be held back from further activities in the.core'"because of 
his failure With this objective. Rather, encourage bim to apply the algoHthnis in the 
excursion to his math problems and go ahead. 



Adds decimal luunbers. 

' ' •# ♦ 

The studqnt ^-i^plies tlie rules tor adding decimal numbers to detormine a sum. 

Student TVctioiK Calculating the sum and showjn]; his work* . ^ - 

A: I3v06 ^ ^ • " . 

B? 7.15 \. 

C: 14.49 . , . 

• • . ' • • • . • 

Performance CheqK A: Add these three numbers on your piper. 4.3$, 3.4, 5.31 

' Remiediation: "'Inability tovadd decimal numbers is a ve«y coiiunon, problem Vith 
junior high and middle school students. Excurjijjpn 2 js remcdially oriented and 
s^houkl be li^Mpful to some ^tudentSr/ However, giving A'liimple problem quiz each 
week, for tbur or five weeks will also'prove helpful and give the student both further 
practice and tiie i^centiv^* to jiiaster the fundamentals. . 

The student should not be held back from further activities in tiic'core because of. 
his failure with tins objective. Rather, encourage him''ti|p|ply the algorithms in the 
excursion to his math problems and go ahead. 

Subtracts decimal numbers: 

> . 

The student applies tlie rules for subtracting tlecimal numbers to determine the"^, 
difference. ^ ' 

Student Action: C^alculating* tlie difference and T>howhig his work. 
A: 4.13 

B: 2.02 ' ^ . ' 

C: 2/)5" ^ • . ^ 

Performance *Check A: Subtract 4.57 from 8.7 on your paper. 

Remediation: Inability to subtract decimal numbers is a very conuhon problem 
with, junior high and middle. school students. Excursion 2 is reiliedially oriented and 
should be helpful to some studentsS. Howeyer, giving a simple problem qui/, each 
week . for four or five weeks will also prove helgful ynd give the student both further 
practice and the incentive to master tlie fujidunientals. 

The student should not be held back from further activities in the core because of 
his failure with this objective. Rather, encourage him to apply the algorithms in the 
excursion' to his math problems and go ahead. . 
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deans up work area at close of cIhss. 

The student chooses to close the laboratory activity period promptly upon recC^iving- 
.notification, of the tim^ to do HO,. . • ^ , 

.Regular Supplies: As needed'tur regular ISV-S . activities'. " ' 
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■ ' ■/ ■ ^" ■ ■ ■ ■. • ■. ■ 

Special PreMrations: Use a few, minutes, of class tiine for group instruction early in. 
the school year and as necessary for reinforcement, to. discuss the role of the 
student in the ISCS learning environment. To encoura'fee .pei|onal respQnsiWlity im 
the student, discuss - reasons for his closing his activities promptly (to allow time for 
himself and others for Jab closing activities), returning materials, to» storage in clean 
condition (to facilitate their use by others), and participating in area cleanups (to 
' l«ave the ar^a as cleani'as he found it), ' . 

Student Action: Ceasing the ongoing laboratory activity when notified of the time, 
returning piaterials in Usable, clean coqditiou to storage, and p articipating in work 
. area cleanup, pn at least three separate occasions when being observed without his 
knowledge, „A • > 

Teacher's Note: The opportunity for assessment of this objective aris^ almost every 
day during, the course- of regularly assigned lab^orafory activities. 

Performanqe Ch^k A: Your tVach^r will observe you tor this check when he can. / 



Remediation: (1) If a student fails tp acpept this responsibility, approach him indi- 
vidually ami review the reasons for his acceptance of it. Ejrnphasi/e, the social 
responsibility for cooperation in the" learning environment, for the good of. all stu- 
dents. Point put that he has recfcived the benefit, of other students* provisions for 

. tOth^TS as Well as for themselves. (^) Do riot, at first, suggest that he may lose his 
privileges unless he ooopsjrates. But if he dqesn't epoperate after you observe his be- 
havior severaPtimes, ask him if he can suggest a proper penalty. (3)'An alternate 
remedy may be- to request hfm to assist in the process pl^pverall classroom account- 

., ing of the niatcriais for a period of time until he recognf/es the importance of the 
student's role. (4) Do not use extra cleanup as a penalty for not cloning uff 
properly. ln otl:jipr words, don't use something as a penalty that you <Msant dope 
willingly. . ■ ^ ' ■ ' 
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C'Jooperates with lab partners. ' 

The student choose;} to cooperate With fellow students in the laboratory. 

Special Preparation: Use a few minutes of Class time at the- beginning of a session- 
for a whole group discussion early, in the school year and several times later on to 
discuss the need for cooperation with and consideration of other stfidents. Some 
particdlar points for discussion include being polite, waiting patiently, not making 
others vait longtr than 'necessary, being orderly .when moving about, and observing 
the right'of others not to be disturbed. Talk about eacli. student's accepting the per-, 
sbnal responsibility for his own behavior in 4he group situatipn. , t 

Student Action: Being polite, waiting his •turn, bejng orderly when moving about, 
and observing the right <)f h;s classnfates to ^wprk without being unnecessarily dis- 
turbed, when observecLwithoiff his knowledge by the teacherxjr another designated 
person on at least three accasions. . ^ '• . . , ■ 
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-TeacherVNoter'^if^ 'opportunity for assessing this objectiVb arises alniost every day 
during the course of rjjgularly assignejd laboratory activities. ; 

Performance Check A: Your teachfer will observe you for this check when he can. 

Remediation: (1) If a student fails to accept any of these responsibilities, approach 
him privately and review the reasons for his lack of cooperation >yith his fell6w stu- 
dents and suggest that he pay some attention to changing his behavior to more 
acceptable standards. (2) iFind out if the student feels he is heliavit^g in a less than 
acceptable way and if so, ask him whether.he feels some penaUy should be imj^osed 
and. what a suitable penalty would t)e. - ^ 

* Returns equipment promptly to storage areas. 



^ The student chqgges to show personaj responsibility for returning laboratory equip- 
ment no longer needed promptly to the .proper storage places- during the clasd 
f)eriod, not just at tlic end of the period. • 

Regular Supplies: As needed for regular ISCS activities. 

Special Preparations: Use. a few minutes of class time for group discussions of the 
reasons for returning equipment promptly to storage areas when it is not being u^ed 
by the student or is not needed, by his group. The reasohs include (1) the short 
supply of certain items and the need to cooperate. with others, (2) the chances of 
equipment being misplaced, (3) the- possibility of accidental damage to equipmenJt, 
and (4) pilferage by an irresponsible student. ' ' ^ . ' 

Student Action: Returninj; equipment and hiaterials no Ipnger needed to the proper 
" • vijtorage places on at Jeast three occasions when observed by ^he teacher. or anothet 
\lesignated observer, without knowledge of fe^eing;checked. 

' ■ ^' ^ - r ■ ■ ■ 

Teacher'i Note: This objective may be assessed-a^ any time the student is respon- 
sible forJeariiing activities requiring the use of equipment and supplieji.^ - 



Performance vCheck A: Your teacher will observe you f«r tliis chock when he can. 

Remediation: In a private conference, discuss the reasons f^r the student's coopera- 
tion in this request. Ask for that cooperation. See also Remediations(l), (2), and 
(3)for01<:ore-18. i . ' 




Responds to text questions. 

The student choose^ to write his answers in his Student Record Hook io yO% or 
more of the textbook questions. 
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special Preparationt: Us' a few minutes of class time for gro^P Uisciissiom of the 
reasons for writing th.e answers.in the Stufient Record Book. Writing in thp Record ' 
Hook serves (1 ) to help the student think through what he sees and does, (2).tQ pre- • 
serve ideas for future reference, (3) to make a record of the student*s*progress 
titrough the core, (4) to provide the" teacher with a source of inpiit for Analyzing the 
.student's c}iifficaities and progress; and (5) to help the student learn the background 
ideas for conceptual understanding. 'Writing in the Record Book' is '"in"; wxitlng in 
' ' . the text is "out." ' ^ V 

Student Action : Exhibiting the written responses whpn requested to do so. At 
least i)ine out of ten questions should have responses, be they correct or, incorrect. 

• ^. ' .Teacher's Note: It is intended that this objective bQ assessed throughout thQ year, 

. ' nqt jujjt at a formal unit assessment period. Such a check provides opportunities tq^ 

. . encourage students to" work Hearer their capacities while remaining independen^t of 

thd.teacher. , . • • ^ " 

PjBrformance Check A: Your teacher will observe you for this check when ho»can. 

Remedlatlon:*(l) In a private conference, discuss, with the^s'tudentthe'enumerated 
ideas and ask wh/he chooses not to write the answer'. (Perhaps.he cannot write!) 
- Evaluate his reasons and^counsel him accordingly. Encourage him to follow the pat- 

tern of his classmates and set down his ideas 'as they are doing. (2) Have, the student 
' • read "Notes to the Student,!' pages xvii through xix ;in the text. (3) Follow vup in 
'•' « a few days to ddermine his actions. , ' >' - . ' - 

Shows car(iforiaboratory materials* * ^^^^^ ^ ^ 

The student chooses to show proper care and use of lSCS l!r()Qr;itory materials. , 



oi 
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Special Preparations: Use a few ipimites' of cl^ss time for whole group-discussion of 
* ■ ■■ *™ the reasons %r handling labor^,tory materials properly. Such reasons indudq: 

1. They, are yours to use^fsince your parents pay for them. ,'• - V 
V 2. They cannot readily^ be replaced. Replacement usually '"takes several 
• months at best. . . - 

3. If damaged, ftiey are lost to use by students who need th6m now. Short 
.supply means Waiting in ifne. 
* . 4. If materials are -hi^ndled properly,* they, may be used for other than reg- 
ular activities (with the permis^o»( of the teacher and after making a proper 
request). * . - 




* 
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Student Action: Usmg the materials only for their intended purpose or recjuesting ; 
permission to do other specific experiments with them, when being observed with- 
out his knowledge b J the teacher, or Smother designated person on three or more 
occasions. * ^ , • .• ' 

Teacher's Note: TJl| objective may be assessed at an^ tiniQ that the student is 
responsible for his ov^n learning activity and equipment and supplies are r(?quirfid. 
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Perfocmance check A: Your teacher .will observe you /or this check when he can. ; 

Remediation: (1) In a private vonforenco, ask* the student why he phooses to 
misliandle equipnieiit. Helfi^ him to evaluate his reasons, and ask for his cooperation 
iij the future. If he agrees, reassess, the objective later. (2) If after the conference' 
he still doe's not agree, ask him if he feels that he should •be^ penalised and what he • 
thinks would be an appropriate penalty. Give him another opportunity for com-, 
pliance.. (3) If'he is still uncooperativi;, apply a penalty for mishandling equipment. 
This may mean denying him use of the, equipment either Jximporarily or permanent- 
ly', or taking some other suitable amotion. * .. . 

— • ' — : r. — ' 1—. ^ ' — ' — " ' ^ ' 

Rccogni/ps advantages oCthe metric system. ^ 

The student reealls that it is advantageous to use the metric system in science bo- , 
cause its units ace related by factorii of 10 and therctore changing from orifi unit to 
another is relatively simple. ^ 

.Student Action.: Sclectiiij^ the response to that effect: 

... A: c, ;. ■■ • . ■ .• ' 

' ' B: b '.■ , ,,\ , . ■ , 

■ C: a ■ " ■ . 

■ ' V 1 ' ■ 

Performance Check A: Which of the following tells the main advantage of the 
metric system which makes it iiseful in measurement problehis? 

a. it ,was dc^veloped in prance, and most of the early scientists were French, 

i). The meter has a more logical historical basis than^he yard, 

c. The units 'of thip metric system are related by factors of |he number ten, 
. and therefore changing from one unit to another is easier. 

d. All systems of nieasurement are of cquyl value, but scientists needed a • 
. ^ common system of units. 1'hey happened to choose the metric isystem. 

Remediation: (1) Have the student study page 279, Excursion 1. (2)NReassessment . * 
ol the student later in the year with an alternate eh^jck after'he has had the advantage ; 
of working with^. the decimal syst^Mii for .some time may result in mastery of this 
objective?. > 




.Selects the system of measurement used in ISCS. . . 

The studiMit identlTies the metric system of measurement as the system used in the 

ISCS course. . 

' ** 

« Student Aoti'cm: SelLxtinj the resp()nse ''metric systei^^ 
. A: (J " 
■ ., fi: h 

' C: a • . " 
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Performance Check A: The ijieasurement system usad in ISCS science is the ' ~ • -• 
a. Hebrew system. , ' . 

b' English system. . - 
c-^ Russian system, ' . 

' d. Metric system, . 

» . * ■ *' » 

RemedMion: (1) Have the stiident study page 279, Excursion L (2) Reassessment 
later in the year will give many students the advantage of having used the metric 
systeniand may result in successful achievement of the objective. 

J ' ■ " L " ' ■ . . ■ ■ ■ 

' " . ■ ' ■ ' ■ ■ ' ' " " I' V ' . " ' ' " ' ' ■ • ' 

Distinguishes between direct and inferred comparisons. ^ ; 

The student classifies the example of direct comparison as that example in which 
the two factors are allov^d to oppose one another directly. 

student Action: Selecting the appropriat'(i example of direct comparison. 

A: .b . • - . / ' 

B: b , ^ 

^- ;. .C:-.a • 

Performance eiieck A: In lixcursion 3, yoir studied two forces ; lift and drag - 
dieting .on two sinkers. One force was greater than tht; other. You found this by 
. jiKiking the two forces act directly on^each other/ Read the two. examples below, 
which one directly compares the two variables? v — 

a. Mary ran around the school track. John ran around the block. Who can 
run faster? ' " - 

b^ John and Mary raced each other around the school track. Who can ruiT 
faster? ' >^ ■ 

^\ 

Remediation: (1 ) Have the student study page 291, lixciirsion 3, to find out what a 
direct comparison is. (2) Reassess learning With an alternate performance check. 
(3) After the.studcnt has done Unit 3, you may wish to reassess learning with the 
third alternate performance check to determine his mastery of the objective. 
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Chapters 3 ahd 4 . ' Performance Check 

Excursions 4 thru 8 , Summary Table 



Objective N^ber 


Objective Description 




- — : — ^ ' ^ ' ' \ , ■ ■ . ■ • ■ ' 

*^p|prtQ' pvarnnlp<fc nf nnpratinnal Hpfinitinns 




Fvnlpin^j thp nppH for <;tanHarH*iJriit<; for rnpa<;urBmBnt ' 




RpmpiTiHprQ hn\A/ tn rhanop thp f/lnop of a forrp mp^surfir 

. . . • ^ . -M^. ■ .N ,■ ■ W ' . ' * ^ 




Mpfl^iirp<k wpinKt with a forrp mpasurfir ^ 

IVICOOUI CO VVdiJI 1 I Willi U ivyi^^c 1 1 V(l 


:^ T 


., ' . ■ ' . • ^* ■ - 

nptprminp<2 thp Hiffpfpnrp hptwppn the WfiiohtS of two obiectS * 




' 1 ■ ■■ ' ' \ ' ' ' ' » 

Rppnrini 7PQ J inpni lal mac^kPQ Hxif PxarVilfiinn thpir'* wpinhts 

nctrUUi ii^co AJi icLfUdi iiiaooco uy caoi i iii in ly iiicli. vvciyiiio . 

; . . . 1 . ^ _ ^ ^ — ^ — ^ '. , 


09 rnrp-7 


PlntQ pnnrHlnatPQ anH Hraui/^i a linp on a nriH 
r ILI Lo CrLiui un lu ICO cllluulaw^allllc^Jlluul■l^J 


UZ A^Uic O 

— : ^ \ 


r^pfinPQ lA/pinht onpratlonallv/ \ ' 

Lyc 1 1 1 ICO ww^t\ittK vyL/ciciiiwficiiiyi y 


09-Porp-<i 


RpflW<: a fnrrp rc\^ik^\\Tf^T rorrprtiv 


09»rhrp-10 ' 


Uses a force measurer correctly 


09 Pnrp 1 1 * 


NampQ thp mptrir unit of forrp iKpH in ISCS 

INCllllC«> lliC lllClllLr UIIIL \f\ l\JIL»C LIOCVI III 1 0 WO « 


09.rnrp-19 

UZ \^Ul c 1 Z • 


np«:rrihf¥: thp kind<5 of rhanae force nroduces on obiects 

COl^ 1 1 LilC iSIIIUO \f\ ^IIUIIMw i w j^v^i* u \*\^^ v^i i ^sm 


09-rnrp-n 


FvnIairtQ mannptir attraction in terms of forcG* 

L»AI>^iCilllOIIICiMIICLi^ CILLICIwLIV^II III l«>illl«JV^i ivyi v^-» 

! 1 / ■ . — . ■ ■ ' — ' — : ' ' 


02-Core-14 


Recognizes the greater forde by the Change it produces ^ ^ 


02-Core 15 


Uses characteristics of operational definitions^ to defineYorce / 


02-Core- 16 


Remembers the questions that operational definitions answer 


02-Cor^:17 


Names the force acting on a force measurer 


02^Core 18 


' ' — " .■ ' ' \ '-^ ^ — ' — \ 7: 

Nanr>es the force acting to change the shape of an object 
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Objective Number • 


■ "" ■ . ' ^" ' ' ' ■ ' ■ ■ ' ' ■ ■ ■ ■ '' 

Objective Description ' ^' 


rO/Core- 19 

Vi ■ ■ 


; r — ' — ^ 

Recognizes the difficulty of operationally defining abstract terms 

" ^ — ^ — ^ — ' ' ' — — ' ' ^ — 


02-Core-20 

. , ( 


Recognizes that a part is pnissinOion measuring inst^'umerits , . 

. 1 1 ^ .-4^ 


— } ■ ' ' 

02-Core-2''1 

■ 

■ ■ . fc. — „■ — 1^ — 


Measures a force as the difference between two combined force readings 


? Oz-Core-22 


. Selects situations exhibiting forces other than gravity or friction ^ 


02~Core-23 


Rememfcers characteristics of a standard for measurement . / 


02-Core-24 


Selects the b6tter measuring instrument , 


02-Exc06~i 


Recognizes the advantages of subdividing units into, tenths 


02-Exc 06 7 


Selects the scale that car) be read with the greatest accuracy . ' . 


02-Exc 06-3 


Reads scales in decimal iinfcts^ ' ^ 


02-Exc07-1 


Knows man's role in making Standards for measurement * * : 

'->.> — ^ : — 


02 Exc 07 2 


Knows why Standard units are used in preference to body-length units 

— . ■ ^ ^ , ■ — ^ , ^ — - 


02-Exc 081 


Interprets a graph of inverse relationships 

^.j^ ' • — — — — : ^ — . — — _J5 . 1 


01-Core-9R 
• 


lyieas^jres length in c€ff^timeters V . ' 


ni P/^rQ 1 1 D 

u 1 -iw^ore- 1 1 n 


ociecis aovaniages oi ubing oaia laoieb * • 


^01-Core-12R 


Locates ^cified data in a table < ^ 


0"i-Core-13R 


Selects a characteristic included in an operational definition 

t 


^01 -Core- 14 thru 17R 


(Arithmetic skills) ^ 


01 Core- 18 thru 22R 

\ 


(Student's responsibilities) '* 
. i ) — — , -. -X. 
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^ Seieds Examples of operational definitions 

The student applies the ^oncept that a dfefinitlon'is operational if it includes meth- 
,ods of detection and measurem^t. i: ' . 

StudQnt Action: Selecting the pperaitional definition. 
A: b only r . ' 

B: c only - - 

C: b only 

Performance Check A: Which- of the following is an operational definition? 

a. A ruler is a device for measuring length. 

b. Light is the form of energy which causes' the needle of a light meter to 
move. The' amount of needle movement measures the intensity qf the 

.light. . .. ^'^ . ■ 

c. Mass is the amount of matter in an object and does not vary from place to 

place, " ^ ' 

■ • . t' • 

Remediation: (1) Does the student know what an operational definition is? Assess 
02-'Corc-16." See the remediation there as a first step, if needed. (2) Ask him what 
an ojierationar definition is. Then see if he can identify the one in the item he 
mistidd. Then show him why each of the distractors is not an operational definition 
and ^hy the correct answer is. (3) Reassess the objective with an alternate perform- 
ance check, or ask the student to reassess Self-Evaluation Gheck,3T4. 
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t ' ■ , ■ ■ ■ 

Explains the need for standard units tor measurement. 

• 

The student applies to the proposed use of washer units for measurement in ISCS 
the concept that the Use of standard units of measurement by everyone facilitates 
the communication of data. 

Student Action: Stating that the use of washer units will cause a problem and ex- 
plaining that the use of standard units of measurement facilitates the communica- 
tion of data. 

■ ■ = ^ , . ' i/ ■ * ^ . ■ . ■ 

PerformanceCheckAV Suppose that throughout the course everyone in your class 
used his own force measurer scale marked in washer units. 

1. Would4his cause a pifoblem? 

2. Explain your answer. 

R^ilCediation: h ) Suggest that the student study page 29\bottom) through page 30, 
question 3-33. (2) Then ask how lie could be, sure that i<tudent4 wherever they live 
would get tlie same force measurej^ reading if they Hieasured the weight of an ISCS 
object. (S) Ask tlie student to reassess Sj^lf-Evaluation Checks 3-7 and 3-8. 
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Remembers how to change the t4nge of a force measurer. 



The student applies the concept that th6 rahge of an instrument can be extended by 
altering those features which affect its sensitivity an^l precision. 

Student Action;- S electing the entries to the effect that he vyolild need a scale cali- 
brated in smaller u^iits and a thinner blade. ^ i 

A: a an^ c and no others 

B: b and c and no others 

C: a and d and lio others ^ 
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Performance Check A:. Suppose ^ou wanted to use your force measurer to find the 
weight of a small feather. List the letters- of all of the following things that you 
would need for your force measurer. 

a! A blade thinner than the thin l^ladc you already hava 

b. A tijicker than ll\c thin blade, but thinner than -the thick blade 

c. A scale calibrated in units from 0 N to 0. 1 N 

d. A longer scale card . 

Remediation: (1) Have the student restudy page 38 (bottom) fo find oMt what 
adjustments l|e had to mill ke in the force measurer to weigh a 0.5 kg mass. (2) Ask 
him what alterations he would have to make to weigh a feather. Would he have'to 
change two parts? 



' Measures weight with a force measurer. ' ^ 

t' ' 

the student manipulates a Toree measurer to determifie the weight in newtons ol 
two objects. . • ' 

* ■ ■ • ' ^ 

Regular Supplies: I hSCS foree measurer 1 newton scale card 

2 blades (one thick, one thin) paper ^.-lips 

Special Preparations: Prepare sets of objects to be weighed as lollows: ' 

A: 1 spinigig disk and 1 skate wheel ' 

B: I spinigig disk and 1 electricity measurer base _ ' 

C: 1 skate wheel and I eJbctricity' measurer bas^« 

• Weigh the objects vscparately and determine the range of acceptable responses for * 
each. Dispense sets us required by the students. > . - ' 

Student Action: Reporting the weights of the objects to within 0.05 ncwton of .the 
value determined by the teacher. 

• Performance Chapk A: Get an ISCS force meaioiccr, 2 blades, paper clips,, und a 
hewton StJale card from the supply area. From your teacher, get a spinigig disk and 
skate wljecl. / Report to your teacher h"6\y much the spinigig disk weighs and how 
much the sk'ate wheel weighs. 
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Remediation: This skill includes the Skills of objectives 02-Core-lO and t)2-Core-3 as- 
basic to the student's understanding. If he misses this assessment, determine 
where. his difficulty originates. (This determination probably ^should be made by' 
personal observation.) Selecting a bjade^uid the matching scale, zeroing the scale 
card, reading the blade position accurately, ;uid translating the. blade's position to 
scale card units are All essential skills., of equal importance. Discuss these with the 
student; thiMi provide some objects for him to weigh as practice. Reassess the objec-'^^ 
tive with an alternate check dr-mith Self-Evaluation Check 3-1 0 b. . 




Determines the difference between the weights o^ two objects. 

* ■*> 

The. stud/iit applies appropriate procedures oC manipulating a force measurer, to || * 
weigh each of two objects and of calculating the difference between the two weights. ^ 

(Regular Si^phes: , 1 ISCS force meUsurer and blades newton scale card . v 
, 1 aluminum cup paperclips 

Special Preparations: Prepare sets of 'objects in bo?ies as follows: 

Box 02-(^orc 5A: "D" cell battery and a roller skate wheel ' , * 

.. Box b2-Core-5B: "D" cell battery and an ISCS sinker . ' ' 

" Box 02-Core-5C: Roller skate wheel and ah ISCS singer 
' Determine the weights and the differences in weights for each pair of objects in each 
-bo:^ and record the differences. under "Student Ac^on" on the appropriate line for 
each performance cheek. ' . * 

Student Action: St ating the difference in^ newtons to within. 10% of the, value 
: determined by the teacher, - . ; ■ - 

^ A: ..^ newtons ' -y ^ .. - 

' Bi' ■ newtons '* • j^-' 

^ \ C: newtons ' • 

PerforiW(ce Check A: Ciet 'two objects tVoin box 0:*-Core-5A. Use an ISCS force 
ineasur(/CaTriilumiiuim^ cup, paper clips, and a newton scale card to weigh each of 
the .two cmjects. Write the difference in newtons between the weijits. 

RemediqjtionX (I ) Basic to tins objective are objectives ()2-Pore-4 and 02-Core-lO. . 
See the remccHiitions for them and apply as needed t() correct the .student's defi- 
ciencies. (2) Also basic to this objective is the mathematical term difference and the 
student's' understaVuhilg of jt: If yoi^said "subtract," he would know to find the 
difference between nvQ ineasurements. ,(3) If computation of the difference is the 
difficulty, then practich: of this skill is needed as suggested for objective 01 :Corc*- 1 7. 
(4) Reassess tin's objectiv\with aii aUernatc peHormance check as needed. / . « ^, 
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Rc og!U/es uiiequal nKis,ses by\xamining their weights., ^ v • • 

The student applies the^ concept\hat uniformly increasing the number, of equal , 
masses will uniformly increase the total weight of the-group,. 



Student Action: Respondinj 
uniform* 



to the effect that the weights of the object^ are not 



Perforniance Check A: John brought his own washers from home to weigh on his 
force measufer. tjTe added one washer at a time to a hook on the end of the force 
measurer blade. He made the data table shown below. 




Number of Washers 
on HoOk 


Weight of Washers 
(in newtons) 




0.8 


2 


- . " 1.4 


3 

> 


2.4 


■ 4 • . 


2.6 


5* ' - 


2.8 


6 


3.4 



What do you conclude about the ^♦eights ofithe washers John brought from home? 

Remediation Ask the student to use the dnta tjrt)le to find ouKthe exact weight^ 
of each object weighed. (He can do this easily by subtractio,n.) This will show him 
how to get more out of the table than is at first apparent, (2) Have him then com- 
pare the vyeights of the individuaj objects^ (3) Ask .if ail the objects had the same 
weights. (4) Refer the student to'pages 28 aljd 29 in the text. 



Plots coordinates' and draws a Unc on a grid. 

The student applies the proeedure for plotting data and drawing a best-fit hne on a 
grid. » . . ^ , 

Special Preparations: You will need to have graph paper available in order to use 
this itemv Yoir may wish to ditto or mimeograph copies of the grid below with the 
labels already on it In. that case, all the student is required to do is to plot the 
points and draw the best^it hfie correQtly> which is the intent of the objective. 

■■■■ • ■ A 

Student Action: Constructing a graph of the data in which each pom.t lies in a 
iitfaight Hn^ and drawing a best-fit line (which in this ideal case would, if extended, 
pass through the origin)^ 

' ^ ' 4 

Performance Check A: Larry did Excursion 3, Which compares weight and drag. 
On a separate piece of graph paper, label the axes as shown below. Then Construct 
a graph of Larry's data, which .are listed in the table below. The table shows the 
.dragging power bf the dropping sinkers. DraW a best-fit lir^ for the, plotted points. 




Sinkers 


Sinkers 


Dropped 


Dragged 


2 


3 


4 . . 


6 




9 • 


8 


. .12' 



Q 

a 
a 
< 
a: 
o 

a: 

LU 



12 
10 
8 



60 



6 



■.V . ■ 
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SINKERS DROPPED 



Remediation: (1) Assign Excursion 5 to the student. Check his responses/ Disr 
xuss whether or not he knows his deficiency in this objective, (2) Ask him to rei 
assess his response to Self-Evaluation Chegk 3-3. . (3) Reassess with an alterriate 
performance check as needed. 
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Defines vve/g/?/ operationally. , . 

The student generates the operational definition that weight defiects a force* mcasj 
urer b^ade when an object is hung on it andJsTneasurecl by the amount the blade is 
deflected. 

Student Action: Responding in his own words both (L) that weight is what causes 
a force measurer blade to deflect downward and <2) that the amount the blade is 
deflected is-d measure of the amount of weight. 

Perforniance Check A: Write an operational dc^riition for weighty using an ISCS 
force mpasurcr in your definition. 

Remediation: (1) Does the student know what an operational definition is? Assess 
02-Core-I6. See the remediation there as a first step if it is relevant. (2) Does he 
know that weight is the response; of an object to gravity? Have him study page 27, 
the last three paragraphs, and page 28, questions 3-25 and 3-26. (3) A discussion of 
i\ci\m\\g force operati6nally is found on pages 23 and 24. Relate this to weight a's 
a force. (4) Ask the student if he could tell whether or not the force of weight was 
acting on a force measurer blade. (5) Reassess this objectfve or.u^e the related ph- 
jective, O^-Core-15, 
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Reads a force uiea^rer correcUy, 

The s t udcn t\n a n i pi.ij;i t es the force measurer to make a-correct reading on the scale. 

Special Preparations: No^acTvance preparations need be made uhtil a student re- 
rce mea5>urerf liowever, if you have three spare- fbrce measurers, you 
Tnay wish to set up the equipment in advance, as follows. Zero the force' measur,ers 

• in the vertical position, using a thin blade on one measurer and a thick'blade on^he 
other two. Tape the appropriate newton scale cards to the force measurers when 
they are properly zeroed. Bend the blades and insert a pin in any one of Jie three 
holes. Release the^ blades gently. Hole i should not be used with the thin blade, as 
the resultant reading is ojjf the scale. 

' Student Action: Reporting (1) wliether the blade is thin or thick, (2) tl^ hole the 
pin is in, and (3) the fofce on the pin to within the limits below. 
Thin blade: hole 1 0.51 to 0.55 fliick blade: .hole 1 4.6 to 5.0 

hole 2 0.80 to 0.84 ^ ^ hole 2 7.1 to 7.5 ^ 

hole ^ Nol to be used ' , hole 3 9.6 to 10.0 

Performance Check A: Ask your teacher for a force measurer with an aluininuin'pin 
in it^ Do nof remove the pin. , 
^ Answer the following questions by listing the numbers (1,2, and 3) on your pa- 
per and writing after each number the answer to the corresponding question. 

' L Does the force measurer have the thin or thick blade attached to it? 

•J 

2. What is the number of the hole the pin is in? 

3. How much force is on the aluminum pin? 

Remediation: Skills basic to this objective include finding the position of the blade 
^at which to make the scale readir|g and interpreting that position accurately in 
decimal units. (1) Place the pin in another hole after Reflecting, the blade tp the 
extreme position. Release the blade and ask the student tojead the measurement. 
"Watch l\) see if he aligns the flat of the blade and* looks across it to the scale, or if 
he holds' it and looks at tome other angle. Correct him if necessary. (2) If hisdif- 
" ficulty is reading the scali; at the proper point, assign Uxcursion b and assess the 
obje(:tive with 024ixc0(v3. ^ , ^ ' ' 

Uses a lorce measurer correctly. ' ' ^ ' 

The stuclent manipulates a force measurer scale card tct'zero it before weighing-^an 
object on the |or^e measurer. 

" Regular Supplies: 1 force measurer 1 hook 

^ 0^ ^ • fl^hi Wade ' 1 siiiker 

* Special Preparatidii?: Using blank force measurer cards, prepare each of three scale 
cards with equal but nonstandard units as shown on the next page. 
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Student Actipn: Adjusting the spale card to zero it with th| bla(|| b^ore weighing 
. -the object. ^ ' 

Teacher's Note: An observer is required. The •student's verbal or written response 
to the question asked is not relevant to the performance evaluated for this objective. 
He is 'required only to zero the card before using it. 

Performance Ch6ck A: From your teacher, get force measurer 5cale card 02-Core- 
lOA. Use your force measurer with the thin blade to weigh a sinker. Have your 
teacher watch you. Report the weight in the units shown on the scale card. 

Renlediation: (1) Discuss the reason for zeroiag the blade to be sure the ^tudent 
, understands that this is necessary in order to get a^j accurate for^e reujjin^. (2) Have 
the jftV^dent study *the last paragraph of page 29, (3) Have the student zero the card 
for a vertical measurement of weight. Then lay the force measurer flat on its back 
andjiave him observe whether or not the blade is sttll zeroed. Ask if he shoxild al- 
ways be sure the card is^eroed. (4) Reasspss the objective with an alternate pgr- 
fofmance check several days later. (5) See the Remediation forvOS-rCore-SA . 

' ^ ^ . ■ > . ' ■ , 

— ■ « ■ . ' — ' —JT, ^ 

f 

N^mcs tlie metric iniit of force used in ISCS. 

TheN:>tudent Irecalls newton as the metric term, lised in ISCS to measure force. 

Siudent Action: Stating the term newton. • • ^ 

Performance Check A: Write on your piiper the name of the metric unit you use in 
ISCS to measure force. . ^ 

' . , ^ * 

Renfiiediation: (1 ) Have the student review pagSs 35 and 36 and his responses to the 
' questions. (2) Ask him to check his response to Self-Evaluation question 4-5. (3) 
, Reassess the objective at a la\er time. 




Describes the kiiuls of change rorce prgdiiees on« objects. * 

•rhe student apiMies the concept that a lorce changes one or niore ot' the Ibllowjing: 
(1 ) an object*s^hape» (2) its rate oT motion, (3) the direction ol* it,s motion. * 

Student Action: .K>^silon5hn^ lo the cITect that Jie would look loi* any two of the 
lollowing: , . . \ 

( n a change in the ohjei t\ shape 

(2) a change in the object *s rate of motion 

(3) a change in the direction of I lie object's motion 

Performance Check A: vSuppose-you wan! (6 know when a I'qrce is acting on a 

jootball. Write on your paper two kinds of changes you would look for. 

* 

Remediation: ( I ) Ask the student to review his responses to the (jucstions on pages 
1\ and 22. (Jo over them with him. (2) Check his response to Sell-lwaluation 
cjueslion 3-1 . Al ter a discussioia of ways lo tell if a fori;e is acting on an object, ask 
him for an oral definition o\ force. 
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I'Aplains magnetic attraction in terms of force. 

\ hV student. applies the concept that a force changes eit hei the niotion^or the shape 
of an object* or both. ' ' 

} 

Regular Supplies: I compass . I force measurer ITtad'e * 

I nail I heavy waslier 



Student Action:' Kespontling that a force is acting ami citing as evidence tho \uo- 
{'\ous of the compass needle or a change in Its direction .(analogous to a change in $ 
shape). ' 

Performance Check A: (iet a compass ami a nail from the suppjy area. Set the com- 
pass on your desk. Bring the nail very near lo the compass trom three dil'ferent 
directions. Watch what happens. 

1. Is tlicrc a forre acting between the nail anil the compass? 

2. How clo you know? 

• Rerqediation: ( I ) liasic to this objective is the stutlent\ understanding of the results 
of applied forces.- The use of objective 02-C*ore-I 2 is suggested to tliagnose the de- 
ficiency. Its rcn^ediatioii is recominendecl there. (2) A discussion accompanying the 
activity in the check he missed should reinforce his concept ol a force acting. 

. . ' * r— 

M . ' . ' • 

Recogni/cs the greater force by the cliange it produces. 

The student classifies the greater of two forces as tfie one producing the greatei* 
amount of change in the shape of the object bemg actecl upon. 

my V . 
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Student Action: Selecting the diagram that shows the V^^t^r deformatiori and 
stating that a greater force produces a greater change. 
A: Diagram a 
> B: Diagram b 
C; Diagran^j^ 

Performance Check A: 
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Diagram a Diagram b 



The tWQ springs being squeezed by the hands arc alike. 

1 . Whi.ch diagram shows the greater amount of force being applied? 

2. Explain the reason for your choice. 

Remediation: The student must recognize (1) that a change has taken place in the 
natur(il shape of the body in question, (2) that there is a dflTerence in the amount of 
change Shown in the two diagrams, and (3) that this difference is measurable by 
comparison of the two ainounts of change. Ask him to'ekplain what causes one ob- 
ject to be deformed more than the other. (4) Reassess, using an alternate perform- < 
ance check. ' / 



Uses charactej-istics of operational definitions to^define force. 

Thu student applies the characteristics of operational definitions to define force. 

— 7 ^ ' - X 

Student Action: Responding to the effect that a force can be detected by observing 
the change in shape or motion that it causes in'an object and can be lyeasured by 
determining the amount of change. 



Performance Check A: An operational definition answers two questions. Write an 
operational definition for force in which you answer those two questions. 

• . ■ V 

Remediation: (1) Docs the student know what an operational definition is? Assess 
()2-(ore-16. See the remediation there a^a first step, if needed. (2) Does he know 
what is referred to by the word force! For a definition and disoussion read pjiges 19 
through 22 in the text. (3n\ discussion of defiiring'/Ojra' operationally is included 
^ on jiages 22 through 24. (4) ^elf-Evaluation questio(^3-l should provide the student 
with the ideaS for an operational defmition oi force. (5) Reassess the objective. 



Remembers the questions that qperatiomil "definitions answer. 

The student recalls that an operational definition of an entity answers the questions 
about the entity, '*How do I know I have some?'' aud *'How do I know how much I 
have?" 

Student Action: Responding in his own words With the equivalents of (1) How do I 
know when I hjivcxsome? anc} (2) How do I kAow how much I have? 

Teacher's Note: This concept grows slowly in the minds of many students. This 
growth can be accelerated by the teacher's making sure that the self-evaluation prob- 
lems and text questions are both answered and, if necessary, corrected. Reviewing 
the concept several times helps to fix the idea in the student's mind. 

Performance Check A: Writ(5 on your paper the two questions you would have to 
answer about something if you wanted to write an operatipnal definition for it. 

Remediation: (I) Have the student study the text, pages 22 through 24, and his 
responses to4he text and- self-evaluation questions. (2) After he has dom^Hthat, ask 
him this question orally. (3) If he still fails, have him discuss the questieiirWith his 
laboratory partners or another student. (4) Reassess the objective. 

Names the force acting on a force measurer. . 

J'he student classifies the type of force exerted by bbjects^suspcndcd from a force 
measurer. 

Student Action: - Responding wiUv either the term weighi or the term j^ravity. 

Performance Check A: Fwo sinkers are attached to the blade sof a force measurvr, 
and the blade bends down. Name the force that is pulling on (he blade. 

Remediation: (I) Have the student study page 27 andniuestioii .^-25, page 28. (2) 
Review tlie results of applying a force to an object and relate these to the change in 
shape of the force measurer blade. (\) Ask (he student for another name for ''heavi- 
ness." Ask what happens when a heavy object is hung on a force measurer. (4) Re- 
assess the objective with an alternate performance check. 
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Names the force aCthig to t^hange Uie shape of an object. ^ 

'l*he student classifies weight as the force acting^in a .specified situation. 



Student Action: Resp oiulinjg either that Veight or that gravity is the force acting. 
(See the RemediatioiTif the student responds with **gravfty.") 

Performance Check A: John sat on a chair. After a minute, the chair legs gave way 
and John ended up on the lloor- Wliat force caused i\ change in the shape of the 
chair?. ' 
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Remediation: If the student^s response is ''gravity/* tell him that he is right, but be 
. sure l}ij.'f*tM;^s that ''weight** is another Avay of sayuig the same thing. If he does not 
appear to see this, proeeed with the Remediation outlined in 02-Core-17. 
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Recogni/es the difficulty of operationally defining abstract terms. 1 

I'he student applies the concepts that the characteristics of these abstract qualities 
arc ( I ) variable and (2) difficult to detect or quantify, in order to explain why ab- 
stract terms do not lend themselves to being operationally defined. 

Student Action: Stating in his own words tlia<-< H the characteristid! otlove, honor, 
and hcaufy are not generally agreed upon and (2) there is no satisfactory method of 
detecting them or measuring them. (Mentioning ei'ther detection or measurement 
should be counted as correct.) 



Performance Check A: State two reasons why it is difficult to define operationally 
such terms as love or hcaulr. 

Remediation: (1) Determine if he knows the delniition o\ ()perational definition, 
(^See ()2-('ore-U) alid its renicdiafion.) (2). See if he can give you aii operational* 
definition for /(>^v^ (an he be sure everyone has the same definition? Point out the 
difficulty of saying exactly what love is. (3) l^xpjore the following two questions 
with him: ''( an love be measured? How?** 
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Recogui/cs that a4)art is missing on measuring ihstrunieiits. . 

riiy student applies the concept that most common measuring instruments have 
scaieS'Which facilitate the communication of measUrcmetit. 



Student Action: Sti 



jling th^it 



the instruments nocd. scales. 



Performance Check A: l ooft at the diagrams of measuring instruments. What needs 
to be added to thetn^.so that you could tell your teacher ycTur measurement without 
having to show him tire tberm(?metcr (u* the meterstick'.' 



Thermometer 



Meterstick 




Remediation: 1 1 ) Hand the student a blank thermometer stem and ask him to"^ meas- 
ure the temfUMature of a c^)ntni!ier (W* water. Hi5; reply cati be turtied \\\\o a discus- 
sion of the objective he missed. (2)(iive the s^udclU a force measurer and an object 
to weigh, but no scale caty. Ask him t(^ weigh the t).bject witir no further equip- 
ment. As above, his reply can be used in a discussion of the objective* 



Measures a force as the difference between two combined force readings. 

The student applies procedures for measuring a force as the difference between two 
combined forces I magnetic force = (combined weight + magnetic force) - (combined 
weight force)! . ^ 



Regular Supphes: 



I force measurer 
1 thick blade . 
1 magnet 
string 



1 6d nail 

1 flat-headed screw 

1 thumbtack ' 

1 0-10 newton scale card 
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Student Action: Measuring forces and reporting step 3 as the difference between 
steps 2 and 1 as he reported them. (The value the student gets is not critical, but his 
procedure is.) " ^ 

Performance Check A: Tie or tape a magnet to a string, as shown below. Hang the 
magnet on the thick force measurer blade. Measure the combined weight of the 
magnet and string. Number and record your results for each step of the following. 

1 . Record the combined weight of the magnet and string.- 

2. Attach a nail to the magnet as shown. Pull gently on the nail until the 
magnet releases it. .What is the force measurer reading when the magnet re- 
leases the nail? 

3. How much force did the magnet exert on the nail? 





. Force measurer 



String 



Magnet 



Remediation:. ( 1 ) Sec Objective 02-<:'prQ-5 and its Remediation. (2) Pojnt out that 
before the metal object is brought heaV the magnet, the force measurer readingjndi- 
cates the combined weight of the magn* and string. At the time the magnet br'eaLs 
away from the object, the force nieasiL-er reading is the greatest and includes the 
combined weight of the magnet and strlig plus the magnetic force. (3) This objec- 
tive can be reassessed after remediation with an alternate performance check. 
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, Selects situations exhibiting forces other than gravity or friction. 

The student classifies the situations which have a force acting in addition to gravjyjy 
or friction. / 

Student Action: Selecting choices involving ongoing change of motion. 
A: b, d, and e 

B; a, b, and c A 
C: b, c, and c / \ 

■ / \ ^ , 

Performance Check A: List thtj letters of jme situatidns described below in which 
there is a force acting in addition to gravity and friction. 

a. A motorcycle parked in a garage \ 

b. A stone, smashing through a window . ' \ 
. c. A sinker sitting on a shelf . x \ 

d. Two football players hitting head-^n \' ' 

* e. A washer lifted from a desk ^ 

Remediation: The student must know how to tell (a) whet^W a force is acting and 
(b) whether or not that force is something other than, either gravity or friction. 

( 1 ) In a discussion of the examples in the performance check, give him an oppor- 
tunity to identify changes that occur befcause a force is acting (02*€ore-l 2). (2) Dis- 
cuss these changes in terms of the force that causes them. Elimiaate those examples 
caused by gravity or friction. (3) Discuss the kinds of forces that cause the other 
changes. (4) Reassess the objective- with an alternate performance che^k as needed. 
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Remembers characterisljics of a standard for measurement. 

I ■ 

The student recalls that to be -a standard for measurement, an object must be (1) 
uniform ^ver time, (2) easy to duplicate, (3) agreed upon, (4).of a Convenient siz^, 
and (5) readily available. / * • 

Student Action: . Responding with the effect of at least three of these: (1 ) unifori*- 
over time^ (2) easy to duplicate, (3) agreed upon, (4) of a convenient size, and (5) 
^. readily available. ' ~^ / 

Performance Check A: List four things which sh^\jfd be true of an object if it is to . 
be used as a standard unit of measurement.. 

Remediation: (1 ) Have the student review pages 31 through 33 in the textbook and 
^ his answers to the questions, and make a list of the characteristics of standard 
calibration objects. (2) Look at his list, and ask hira about each characteristic. 
What does it niean to him? (3) If he has not found them all, help him complete the 
list. (4) Ask him to check his response to Self-Evaluation question 3-8. 
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Selects the better measuring instrument. • * 

The student applies the concepts, in selecting a scale for use,. that a good measuring 
instrument has a stable reference point and reproducible equal unit intervals. 



Student Action: Selecting the correct scale and stating in effect that (1) it has a 
stable reference point and (2) the unit intervals are regularly spaced. 
• A: Scale A 

B: Scale B ' . . ^ 

IC: Scale.A ' ^ 

♦ 

Performance Check A: Sol was given . two old and uncalibrated spring^scales, A and 
B. He calibrated' each spring scale two times. The two drawings below show the 
results of his calibrations for each scalle. Sol must use-one of these two scales in an 
experiment. * 
.1. Which spring scale should he use? 
2. Why? 
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Calibrations for Scale A 



Trial 1 
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Trial 2 



Scale B 
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Calibrations for Scale B 



Remediation: (1) Ask the student to find two ditferenccs in the calibrations for 
scale B (cahbration points ^hanged, zero .changed). (2) Ask w\w he thinks these 
differences occurred. (3) Ask if he thinks he' coulcj depend on such a scale. (4) 
Ask if .scale A had those iroblenis. 
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Recognizes the advantages of subdividing units into tenths. ' ^ 

The student applies the concept-that subdividing a unit into ten equal parts makes 
reporting and using the measurements easier than any other subdivision because of 
our decimal number system. 

Student Action: ResKK»iding to the effect that ten subunits are easiest, because 
of our decimal numbfcr system, both to use in math computation and to report. 

Performance Ch^ck A: Jn this course you often make several measurements which 
you are then asked to multiply and divide. Suppose you were to use the scale Jpe- 
low. 

1 . Would it be easiest to report, multiply, and divide the measurements if the 
^ units on the scale were divided into 9, into 1 0, or into 1 1 subunits? 
. 2. Why? 



Remediation: (1) Ask the student to solve this problem: John measured the length 
of his pencil with three rulers. The first ruler (A) was divided so that each inch fad^ 
nine parts, and the pencil' measured 7 5/9 inches. The second ruler (B) had ten piirts 
per inch, and the pencil measured '7 5/10, which, of course, is 7.5 inches. The third 
ruler (C) had eleven parts per inch, and the pencil measured 7 6/11 inches. John 
Wxints to cut the pencil into three equal parts. How long should each part be as 
measured by each ruler? (A: 2 14/27 inches, B: 2.5 inches,'C: 2 1 7/33 inches.) 
(2) Then ask which ruler yielded measurements which would be easiest to use, and 
why. The second ruler should be use^l because the pencil can be divided easily into 
three 2.5 inch segments. (3) Study page 309, {excursion 6. (4) Reassess, u^ing an 
alternate performance check. 
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Selects the scale that can be read with the greatest accuracy. 

The student applies the concept that the more subdivisions there are/on a scale, 
the more precise are the readings that can be made with it. 

Student Action: Selecting the 1/10 scale and statint^ in effect that more subdivisions 
make scale rcatlings more precise. V 
A: Scale b 

B: Scale a ^. ' ' ^ 

C: Scale c 



Performance Check A: 

1. From which of the thi'ee scales below could you report the most accu- 
: ' rate measurvMnont of the distanc'e,rrom A to B? ' , 

2. Why? ' 
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Remediation: (1) Give the student a scrap of paper 2 3/8'' long and ask him to 
report its length as measured oji each of the three scales in the check he used. (2) 
Ask htm which measuremenfhe feels is most accurate and why he thinks so, (3) If 
his response is unsatisfactory, look at his response to question 6-1 6 in Excursion 6 
and discuss this. (4) Reassess the objective with an alternate performance check 
another day. ' ^ 
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Rdads scales in decimal units. 

The student applies the process of reading scales in decimal form. 

Student Action: Reporting designated readings to within ± .05 uniVs on a scale 
marked in tenth units and to within ±.1 units on a scale marked in half units. 
A: H-2.75 to 2.85; 1 - 4.20 to 4,30; N - 3.5 to 3.7; R - 4.7?to 4.9 
B: F - 2.45 to 2.55; 1) - 4.72 to 4,82; M - 3.3 to 3.5 ; S - 5. 1 to 5.3 
C: H ^ 2.75 to 2.85; K ^5.00 to 5.10; N -3.5 to 3.7; P ^'4.2 to 4.4 

Performance Check A: 



Report your answers to both questions belipw in decimals. 

1. On scale I , what is the reading at H? At 1? 

2. On scale 2, what is the reading at N? At R? 




Scale 2 
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Remediation: (1) Give the student the same perfoAnance check he has worfc4*d on, 
but ask him to give ^ou the readings orally. Try to determine wJiether it's prac|ice 
he needs or remediation in the basiq procedure of making a reading on the scaX* 
(2) Assign remedial work accordingly. (3) When you are satisfied that he-s ready,\ 
reassess the objective with an alternate performance check. 
, £1^ . ] • ' 

Knows man's role in making standards for measurement. 

The studen Cr^alls that the size of a unit of measurement is a matter of definition^ 
by man. 

Student Action: - Selecting the one entry which indicates that the size of the unit is 
defined by man* ' i 

A: d 

B: a 

C: c , ■ . 

Performance Check A: Write the letter of the best answer. When the size of a unit 
of measurement such as the meter was first determined, it was 

a. discovered by scientists. / 

b. taken from a list of standards passed down through the years. 

c. naturiflly set by something in nature. , ^ 

d. set by a group of men who agreed on its size. 

Remediation: Have the student restudy Hxcursion 7 and answer these questions: 
''Who fixed the jength of the yard? What government set-up tlie metric system of 
measurejiKMit? In your answers to those questions, were the standards set by mc.n, 
nature, or God?'' ^ 



\- 



Knows wh^^,standard units arc used in preference to body-lefigth units. 
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The student recalls that measurement units^ based on body lengths vary, whereas 
standard unils always have the same value. * 

Student Action: Responding in effect that (I) the values of body-length measure- 
ments vary and (2) the values of standard units do not vary. 

.Performance Check A: 1'he palm is a unit of length baseJ on the width of a man's 
)\imd. The dif^it is a unit of length biised on the width of a man's index finger, 
v l.;Why aren't measurement units such as the pahu and'digit used very much 
today? 

\ 2. Why are standard units such as the meter and the gram used instead? ^ 

Remediation: (I ) Have the student restudy page 316, flxcursion 7, and answer the 
questions: ''Why aren't parts of- the body good standafds for measurement? Why 
are standard units based on such things as the iron ulna and the meter nwre depend- 
able?" (2) Reassess with an alternate performance check another iUHii, 
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Interprets a graph of inverse' relationships. ' ^; 

The student applies the rule.s fpr interpreting regions of large and small cHanges of 
inversely related variables, " , 

, , ■ « . 

Student Action: Selecting the wor(J option to conform with the rule above. 
A: J. krge, 2. small . 
B: .1. large, 2. small 

C:. K large, 2. small ^ > • . 

Pertermance Check A: The brightness of a lighted bulb was measured witft^ light 
meter at several distances from the bulb. The data were graphed as showjK^elow. 
Notice that the light brightness depreases as the distance increases. * \ 

Compare the change in brightness between the distances of 1 foot and 2 feet with 
the change between 4 feet and ^ feet. Choose the words which correctly complete 
the fojlf)wing two sentences. 

1. AVhen the bulb and metejpofe close together, a small change in distance 
produces a (large) (small) change in brightness. 

2. When the meter and bulb are far apart, a large change in distance pro- 
duces a (large) (small) change in brightness. ' 

60 
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1 2.3 4 5 6 7 
^ BULB-METER DISTANCE (in feet) 



Remediation: (1) In a conference with the student, try to make it simpler for him 
to see the rClations-fiip by asking him (a) to record the change in briglitness shown 
on the graph for the change in distance from 1 foot to 2 feet and (b) to record the' 
change shown for the change in distance from 4 feet to 8 feet. Then ask which 
change ik greater. Ask whether the greater change occurs when tht; meter is close to 
^? the bulb or fUr away. (2) Ask the student to check his answer to Self-Evaluation 
question 3-12, (3) Reassess the objective another day. 
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Obiective Number 


• ■ 

Objective Description . 

^ ^ ' ^ X 


03-Core-1^ 


Recognizes the value of averaging measurements 
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Explains variations in repeated measurements 
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Recognizes the relationship between work done and the method of doing it. 

The student' applies the concept that the amount of work done on afl object is inde- 
pendent of thelnethod of accomplishment.. 

Student Action: Selecting the entry which indicates that the same amount of work 
is done regardless of the, method of accomplishnlent. 
A: d 

• • B: a ■ ■ "V. ■ ^ 

C: b 

Performance Check A: How can you lift a 40 lb box from the flo'or to the table 
with the least amount of work jjeing done on the box? Select, the best answer be- 
low. 

a. Lift it with your hands! ■ ^ . 

b. Push it up an inclined plane. 

c. Use a pulley and a rope. 

d. Any way you do it, the work on the box is the same. 

Rerhedlation: (1) Check Table 5-4 in the Student Record Book to see if the stu- 
dent's answers are nearly equal in all three cases. If so, determine whether the stu- 
dent has thought this through before. The text discusses this on pages 49 and 50. 
Th6 cbncxjpt is diametrically opposed to some students' intuitive grasp of the idea. 
Many students ^uay need to be led to an understanding of it. Hopefully most will 
accept the idea. (2) $elf-Evaluation Checks 5-4 and 6-7 deal with the same concept. 
You may wish to review the student's responses to them. 
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Measures short distancies in meters. 

The strident manipulates a metric ruler to measure distances in metric units between 
pairs of specified points* 

Regular Supplies: ^ . 1 metric rtilcr or meterstick calibrated in centimeters 

V 

Student Action: Measuring and reporting the distance between the specified points 
to ±0.005 meter in all the three cases. 

A: A to B - 0.152 to 0.162 m;C to D - 0.066 to 0.076 m;E to F" 0.026 

, V to 0.036 m , 

" B to C - 0.054 to 0.064 m; D to E - 0.031 to 0.041 m; A to E - 0.067 
to 0.077 m ^ 
C: A to D - 0.043 to 0.053 m; D to F 0;056 to 0.066 n|; B to F -- 0.051 

to 0.061 m .. ■ • 

PeHornnance Check A: Measure the distance between each of the three pairs of 
^ints , and record your answers in meters. 

1. " A to B > ' * 

2. C to I) 

3. H to F . 
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Remediation: MTC^an the student use a metcrstick to measure? See Objective 
Ol-Core-9 and tlie R(j4nediation for it. (2) Can he convent cm to m and ni to cm? If 
not, then: (aj point out the conversion units in the middle of page 280 (Excursion 
1), (b) teach him how multiplyingi*! measurement by the conversion factor changes 
the unit of the measurement, and (c) pj^hm a couple of practice conversions to 
make from tl^m to m. (3) If the stuckfnt h;is difficulty in rounding off numbers to 
the n(;arest 0.01 m, refer him to hxcurston 2, pagis 285. ' - 

('dnverts quantities from one metric u,nit to another. ^ 

The student applies the rule that there is a conversion factor of 100 units between 
one meter and. one centimeter. " 

Student Action: Moving Ihe decimal point two places to the left to convert centi- 
meters to meters iind two places to the right to convert meters to centimeters in at 
least three of foi^r cases. One error is allowecl. 

A: 0.07m;70cm;0.32m;420 cm 
380 cm; % cm; 0.75 m; 0.08 m 

C: 290 cm;0.72m;0.08m;410cm- ] 

Performance (^eck A: Make the changes asked for in each of the following cases. 

1. 7 cm = . m 

2. 0. 7 m = cm i ' ^ 

3. 32 cm = m j ^ - . 

4. ^. 4.2 m = cm 

« 

Remediation: (1) Point out the conversion units in the middle of page 280 (Excur- 
sion I). (2) leach the student that multiplying a mciusurenient by the conversion 
factor changes the unit of the measurement. (3) (iive him a few conversions to make 
botJi from cm to m and from m to cm, or ask him to reevaluate his responses to Self- 
livaluation Clieck 6-2. . ' ■ • 
' ■ - ■ , , ' 

Names the metric uni^ for measuring work. 

I'he student recalls the unit newlon meter as the standard metric unituned in ISC'S 
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tor measuring work. 

Student Action: Naming the unit newton meter 

Performance Check A: What is the metric Uhit usqd in ISCS for me|suring work? 

Remediation: Textbook references to the unit newton- meter 'dvc found on pages 51, 
52, 61, and 63, . , • i> 

Measures work done, ' ' ' ' ' . 
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' The student applies the concept that work is the product of a force and the distance 
through which it is applied. ' . 




Regular Supplies: 1 force measurer 1 spinigig 

A electricity measurer base 1 cart 

Special Preparations:. Since desk heights and equipment weights vary from school to 
school, it is necessary for you to perform the activity in each item and calculate the 
tolerance for each answer. An electticity measurer base is used in 03-Core-5A, a 
spinigig in 03-Corc-5B,-and an ISCS cart in 03-<"ore-5C. I^ecord your answers iii thij^ 
bool| in the space provided under Student Action. 

Student Action:^ MeaHtiring the distiiiico lifted and the force used, calculating the 
work clone, and reporting the final result to within a tolerance range of .5,% of the 
value obtained by tlie teacher. . 

A: ' ' 

B: - . , 

C: 

Performance Check A: Find out how much work is dtrne when you lift an electric- 
ity measurer base from the floor to your desk top. Get the equipment you need to 
do this. Record your measurements in newlons and meters, and record the answer 
in the Correct units. 

Remediation: (I) Ask what must Ix^ done to njeasure work. Does he know what 
measurements are needed? Sec 03-(\)re-7 and 4).VC()re-K, (2) l)id he successfully 
make these measurements? See 03-C'ore-2 and ()3<\)re-3 for distance measurement 
diagno?;|s. See ()2< ore-4, 02-Core-^>, and 02-Core-IO for force meiisurement diagno- 
sis, (.t) If his erroi* lay^in nuiltiplication of the quantities, see the Remediation for 
0l-Core~l4. V \ ^ . . V 

Defines work operationally, 

rhe student recalls that work is operationally defined as the product of a force ai\d 
the distance through whjcli it is applied. • 

Student Action: Responding to the effect that wprk is the product of a force times 



the distance through which the force is applied. Also acceptable, though less de- 
tailed, is the answer that work is the product of force times distance. 

Performance Check A: Write an operational definitioh for wor^. | 

Remediation: (1) Check the studeltt's response to question 5-18 in his Student 
Record Book Discuss his response with him. (^) Does he recognize what an opera- 
tional definition is? If he doesn't, see the Remediations for Ol-Core-13 and 02-Core- 
16. (3) Have the student ^tudy pages ST through 53 jn the text and tell you hoW he 
figured the work in Table 5-5. You might want to assess objective 03-Corc-7, or ask 
student to reevaluate his response to Self-Evaluation Check 5-3. 

Names the process of applying a force over a distance. 

The student classifies a situation involving the process of exerting a force over a dis- 
tance as involving work. ' ^ 

Student Aption: Stating , the term work.^ 

Performance Check A: Complete the sentence below. * ^ 

Helen lifted the cart from the floor and put it on the tabje.> Her science classmates 
said she was doing on the cart. %^ 

Remediation: (1) Have tlie student review pages 50 through 53 in the text ahd his^ 
response to question 5-18. (2) Ask him how to* measure influence. See if he can 
then substitute work for influence in his vocabulary. (3). Return to the item he* 
missed, and find if he knows what ;measurable quantities (force and distan(i;e) are 
reprejiented in the item. (4) Then ask for the term that describes moving something 
by exerting a forte over a distance. 

i ... ' ■ ■ " 

Selects the quantities used in calculating work. . . • . 

The student applies the rule that force and distance are the only quantities that af> 
ply to the direct calculation of the amount of work done on an object. 
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ply to the direct calculation ot the amount ot work done on an object. 

StudenlActioh: Selecting measurements of the applied force and the distance the ^|^dr^^y| 

^ 8 



object is moved. 

A: b and d . > , . . 

B: b and c ' * 

C: a- and b . ... j^. . 

Performance Check A: A force measurer was used to pull a box across the floor. 
What measurements below would you use, to measure the work done on the box? ' 
Choose as many as are needed. Do not calculate the work. | 

a; 'The box moved for 80 seconds. , \ J 

hv The box moved 100 cm. 

c. The speed of the box was 1.25 cm per second. 
•. d. The box required 8 newtons of force to be moved» 



Remediation: (1) If the student selected the speed entry or the time entry, have hiiri 
study pages 51 and 52 and tell you why he should not have made that selection. 
(2) Ask if he noW knows the entries needed. (3) If further definition of the terms 
used in Calculating work is needed, see 03-Core-6. 




Matches the terms .v>^.v/c7a;, subsystem, and component to their dcfinitiohs. 

The student" classfities detinitions tor the terms system, subsystem, and component 
(of a system}, ' ' 

Student Action: Matching Ihc terms system, subsystem, and component (of a sys- 
tem) with their respective definitions. 

A: .1. e, 2. c, 3. b ' ' : 

B: I. c, 2. d, 3. a . ' . " 

C: I. d, 2. c, 3. c 
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Performance Check A: Match the torms system, subsystem, drni compo}ient with 
thcil* definitions. Write the number of the terniand the letter of the niatching defi- 
nition on your answer sheet, ' 



Terms 

1. System 

2. Subsystem 

3. Component (of a system) 



Definitions ^ 

a. A person who fights another 

b. An object that is part of a system 

c. A group of objects that interact 
directly within a system 

d. A group of objects, such as a hat, 
a book, a feather, and a clod of dirt 

e. A group of objects that interact 
with each other ^ 



Remediation: ( 1) See the Remediation for OK'ore-7. Have the student review the 
discussion in Chapter I ;ind on puge 59 in Chapter 6. (2) Check his understanding 
with a performance check from 01-(-ore-7, or ask to reevaluate his response to Self-^ 
Evaluation Check 6-1 2. • 
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Lists components which make up a subsystem. 

The student applies the definition that a component of a su||system is any one of 
a set of objects which directly influence each otlier. . ' 

Student Action: Listing any four parts of the system which directly influence each' 
other. 



. Performance Check A: Mac uses the system shown to liti heavy truck tires. List 
four labeled components which form a subsystem in Mae's system. 



^ 

Remediation: See the Remediation for 03-Core-9 and Ol-Core-7. 



Selects diagrams of systems and defends.his choices. 

*■ . . ^ 

The student applies tjle definition that a system is a group of objects that interact 
with each other. j ■ ' 

Student Action: Selecting the two diagrams which represent systems and stating the 
effect of the definition tliat a system iaa group of objects that interact with each 
other 

A: Diagrams a and b < 
B: Diagrams b and c 
C: Diagrams a and c 

Performance Check A: Study the diagrams below. .' / 

1 . List the-Hetter ot" each diagram which siliows a single system. 

2. Explain why any diagrams you chose represent systems. 





Diagram b 




-Diagram c 



n 



Remediatjon.: See the Reinediations for Ol-Core-7 and 03-Corfe-9. 
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Selects subsystems of a*system, J . . • 

The student applies the concept that subsystems are sets of components in U system 
which interact with each other directly, ' 

< • "■ ♦ 

Student Action: bdicatihg the sets of components whicf\ constitute subsystems and 
stating the notion, that subsystems are sets of components that interact directly wi^ 
each other. . ' . , 

A: c and d . ' 

B': a and c ' - 

C: b and e ^ . ' 

Performance Check A: Study the diagram of the electric drill. 

1, List each of the sets of componen'ts'listed below which can be considered 
a subsystem. " ' . \ / . 

2. Hxplain why you selected the sets you did. ' . 



Chuck 



Drill bit 



Drive gear 




Drive shaft 



Cord 



Components 

a. plug, motor, chuck 

b. prongs 

c. motor, drive shaft, drive gear 



d. ring gear, chucft, drill bit 

e. prongs, cord, drave shaft 



Remedidtioa: See the Remediations for 0 K ore-7 and 03<\)re-0, 



Recognizes the relationship between work and systems. 

The student classifies the work-related characteristics of systems. 



03 

f ^^1^^^ Student Action: .Si'Icctfhg the phrases "tninsfer input work" ahd "use input work 
^^^r^^^l to do useful work" and no others. 

13 



A: b and u 
B: h and d 
C: a and d 
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Performance Cheek A: Select the phrases which describe the relationship between 
work and systems. A'system can 

. a. be its own source of input work. 

b. triinsfer input work. - • 

c. use input" work to do useful work. 

d. operat^with no irjput work. . . 



Remediation: Seg Ol-Core-7, 03-Core-9, ()3-CorVl 1, and 03-Core-18. 



Selects input and output components. • 

The student classifies components in specified systems as input and output compo- 
nents.- ; \. ' ^. 

Student Action: Selecting the input and output components. 
A: l.C, 2. A 

B: 1. B, 2.C . . ^ 

C: \)D,2.A • . . ■ • \ 

Performance Check A: Look at the diagram bcJlow. The hammer (C) hits th\board 
(R) and drives the weight (D) up to hit the bell (A). 

1. Select the letter of the input component, 

2. Select the letter of the output pomponent. 





Remediatiori: ( 1) See 01 -('ore-?, 03-Core-9, and 03-Core-l 2, (2) For input and put- 
put components, refer to the text, pages 59 through 61, and (3) review the student's 
responses.to the questions. on those pages. ' » 



Names the source of input work and the recipient of output work in a system. 

The student class it ies what is iio'mg work on a specified system as the ijjput source 

and what the system is doing work on as the output recipient. 

» 

student Action: Indicating the input source and output receiver. 
A: I. I), OT^ ' 
B: I. 1), 2. A . 
C: l.C, 2. D 
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Performance Check A: In the, diagram, consider that the ball (A), the balance board 
(B), the log (G), and Iggy (D) make up a system. After the appropriate numbeys, 
write the letter that identifies the source of the input work in the system anjl the let- 
ter that identifies the object on which the output work is done. 

1. The input work is done in the system by j 

2. The output wQxk done by the system is done oii 





Remediation: (1) See 03-Core-1^4 to determine the student's ability to define and 
identify input and output components. (2) Refer to page 59 in tiie text for defini- 
tions of input and output work. (3) Review tiie student's response^ to questions 
6-8 tlirough 6-17. ■ ' 
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Selects quantities and calculates input and output work. 

The student applies the cpnccpts that input work is work done on a system, output 
work is work done by a system, and that the work done is equal to the amount of 
force multiplied by the distance over which the force acts. 

Student Action: Reporting the input and output work done. 

A: 1. 0.75 N'm, 2. 0.65 N-m ,.. • , \ ' 

B: 1. 1.6 N-m. 2. l.'4N-m " 

C: 1. 1.0«.N-m, 2. 0.92 N-m ' - 

(Any answers within tOA newton-meter of the above are acceptable.) * 

Performance Check A: In the diagram below, think of the balance arm as a system. 
The force measurer shows a reading of 3 N and wa.s inqved down'0.-25 m. The 5 N 
weight moved up 0. 1 3 m. % - 

1. How much input work was done in the system r 

2. How much output work did the system do? 



i 



R|rpediatiQn:: (.1) Sec^-^US'-Tt^ie-H t'grti '.thf; ability to select the propef quantities for' 
. ca.lc*ui3t:ii)g worfe'. (2) See OM-ore-lS and O-Kbre-M for tlie ability to define and 

• identify /«^fl</ an(iW //)/// \y(yfk tind (hfUpativnts. (3) See '0K?ore-14 if the students 
iirUhinoticyl 9}'lcu^^^^^^^ . ; / ' 

' ; ' Ji; ■■ — »' ' ■ ■ ... '■ ' ' ■ \ ■ . ' — — — ' ■ ■ '■ . ; ■ =— ■■ ■■ — ^ 

...Predicts the rujaftve aituJiml pf inpuf to QUtput work Oii a balance in' a system, 
v.»,. ' '.,..*.'>.■ ■ ■ ■/. V- . ■ ■■ 

• ■ • ■■ ■ ;. . ■ ... . ■ ■ 

;r .,'l'iie stU(l»iiif apjHiesthe.coneeptsMh^tiiniHi^ workus a Iwaj^s greater than output- work ' 

■ tlla't \v6rkequalVfo V ' 

' .-^ i. ' '}■■■■: . . * ■ ■ . - . • 

.Student Action: Scjjict^ the response vvhicli indicates the input work to be just a 

little bit greatdf^thaii the: output work. • . 

■ A- c ^ " ■ ■. ■ 




P&rfQ/niijafnce CheDk A: l.ook at the diygram of an gqual-arm balang? below. Jim 
• pulM hook A, titling the 2 N weight 0.4 ni. He wondered how \\\u%\\ mput w;Ork 
he 4iad \lon.Q on *tl\e 'sy^(etii. What is tlic be^t a^iswer that you could give^ him? 
a. Jiivft alittlc bit lcss thai) 0:8 Nmu * • ^ - - . . 

/.b. HxaelriyAs'N . , * . - ' 

V ■ ^ "c. Just a liult**'bit iu.6re rhaYi ().>{ N'lu / 

' d/ It: is* in^poHsiijltJ to say, sinee no lorjb-or dbtance measurements were 
. niade of tlte iivpat work of tjie systefiv: ^ . 





Remediation: ( J) See ()3r(\)re-l 5 for t)ic ability to*^ identify iiriHil work io and.out- 
put work Irom a systpin" (2) See 03i?<^)re-6 lor the operational detmiti^ii k\\ work] 
w(>rk equals force Ijiycs diStan^xN (3) Refer to page 64 of tliQ text a discussion 
of the wMtept that friction Jila^kes output.less.than input. » . - ' 
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Averages three decimal numbers. 

The student applies mathematical procedures to find an average. : ' 

Student Action: Reporting the average oi three d.ecimal numbers within th« range 
of ±0.1 for at Jeast^one of the two cases. / 

A: 1. 3.4 to 3.6, 2. 3.7 ^o 3,9 

B: 1, 2.4 to 2.6, 2. 2,5 to 2.7 

Cr 1, ,1.9 to 2.1, 2. 2.0 to 2.2 . ' / . 

Performance Check A: Find the average of each of the following two sets of num- 
bers. Show your work. . . 
V 1. 2.3, 4.5, and 3,8 _ . ' 
2. 4.1, 3.0, and 4.3 . ' - 

■ »■ 

Remediation: ( 1) If the- student misses one response but gets the other correct, give 
him credit, but check to sec that his procedures correct. (2) Excursion j 3 is de- 
signed to teach this .important process. You niay want to refer him to it. (3) You^ 
can either reevaluate his performance with an alternate check or ask the student to 
check his answers to Self-Hvaluation Check 7-1 . 
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Recognizes the value of averaging measurements. ^ . 

The student applies the concept, that the average of several measuremeats is probably 
less in error than individual measurements because the variation between individual 
measurements is balanced in the calculation of the average. 

Student 'Action: Responding to the effect that an average value is probably less in 
error because individual variations in measuring are balanced in the calculation of-the 
average. ' . . 

Performance Check A: (ieorge punched a hole in the bottom of a paper cup. He 
tried to count how many drops of water fell from, the cup in one minutti.' His data 
from several trials arc shown in the table belbW. Why is the average of 4(^drops per 
minute probably closer to the actual count, than the individual figures ffer the six 
trials? 
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Trial 


Drops per 
Minute 


1 


44 




' 47 


3 


' 45 


4 


48 


5 


47 


() 


■ 45 


Average 


46 



^0 



Remediation: ( 1 ) Review the last paragraph on page 357 in Excursion 13, and pages 
71 and 7.5 in Chapter 7. (2) Be sure that the student understands the difference 
between errors in measurement which are unavoidable and , mistakes which are 
caused by misreading of instruments, ^ . 



i 



Explains variations in repeated measurements. • . 

l>ic student applies the conctrpt that it is impossible to eliminate all errors in meas-' 
.ureincnt, * ^ 

Student Action: Responding to Ihb clTcct that it is impossible* to eliminate all errors 
in measurement. # • 

PerformaRce Chtck' A: Six scientists measured the length of the same steel rod with 
the same metcrstick. They got the following data, . 
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Scici\tis( 


Length of Rod 
(in cm) 


1 


5- 73.8 ' 


■) 


73.^) 


3 


.. 74. 1 


4 ; 


74.0 




' 73. ^> 




>^ 74. 1 



9t 



Why shoukhri they all expect to get the same measurement for the steel rpd? 

Remediation: (1) Suggest that the student read the material at the bottom of page 
357 anci answer questions 13-7 through 13-13 in Ilxcursion 13. Alternatively, you 
may wish to-suggest that he check his response to Self-Iwaluation Check 7-3. ( 2) Ask 
the student to look back at fahle 6-1 on page (>3. Ask him the question. "Would 
repeating measurements of force and distance give exa(;tly the same results?" If the 
student says ''yes/* ask him to try it and see. * 



Predicts' data from a graph. 

The student applies the procedures for extrapolating and interpolating from a graph. 

SpeciahPreparation: You will need to have available either appropHatc grid paper 
or duplicated gra|)hs with axes labeled, points plotted, and line drawn as in the one 
below. 
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Student Action: Rep>orting extra ported values for njimbers 1 and 3, a nd' interpo- 
lated values for numbers 2 artd' 4. ^ •-. ; ' ' •» ' ' .. 
A: 1. 14.0 to r6.0g; 4. 1.0 to3.0 g, 3. 1.7.5 jtp 19.5 g, 4. 6.0 to 8.0 g 
B: 1. 26:5 to 2\5 th 'S.S g, 3. 16,5 to 18.5 g/4. 1 1.5 to 13.5 g 
C: 1. 16.5 to lg.5g,'2.6.5 to8.5g,,3.21.5:ib-23.5g,4. 1.5to3.5g 

PetrformanceCheck'A: Get from your teacher either a. copy of the graph below or 
grid paper* (On grid papery copy the graph below, label the axes,'^plot the pojints, 
and draw the line*) Using the graph, find the mass in grams of the following. 
1.9 sinkers 

2. 1 sinker " • 

3. 1 1 sinkeKs . * • 

4. 4 sinkers 





30 




25 






< 


20 










z 


15 


(/) 




< 


lb 








5 




0 



2 4 6 8 10 12 
NUMBER OF SINKERS 



' Remediation: Assign Uxcursion 5. Check the student's response to quest iot! 5-8. 
Also discuss his responses to questions 7-1 7 and 7-1 8 in the text, lixcursion 4 nay 
be assigned if the student has trouble with graphing. 



Names the force resisting sliding objects. 

The student c hissificK friction as the force acting in situations involving sliding ob- 
jects. ^ • ■ • 
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^ Student Aation: Niwnim friction as the active force, 

. 

Performance Cljleck A: Juan attached his force measurer to his science textbook, 
yi5 'then pulled the book across his desk. The force incasUrcr reading as the book 
Viioyal Ifjj^rig was 9 newtons. What is the name of the^orce he was measuring? 

Remediation: Have the st.utl^yt review pages 07 aiul 6H and his responses to ques- 
tions 7x3 and 7-4,. * 
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Remembers why output work is less than input work. 

Tlie student recalls t1ijj concept that some input work is always used to overcome 
friction. ♦ ' * 

Student Action:. Responding to the etTect that some input work is required to over- 
come friction. . ' 

Performance Check A: Why is the amount of input work done on a system always 
greater than the useful output work? ' 

Remediation: Review tlie text, page 64, and discj^s the student's responses to ques- 
tions 6-25, 6-26, and 6-27. ^ . ' 

Remeiiibfirs the cause of the keatijig of sliding :^urfaces. 

The student applies the concept that sliding friction caiiscs changes in the tempera- 
ture of the surfaces involved. 

Student Action: R es^x)nding that friction is the force responsible. • ^ 

Performance Check A: When a drag racer leaves the starting line, its wheels spiaVig- 
orously anjget hot. What force causes the tires to get hot? 

Remediation: Review tlie text, pages 64 and 65, and the student's responses to the 
[elated (juestions. 
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Predicts the effect on friction of adding weight to a sliding object. 

The student ap|Mies the concept that the force of friction of a sliding object varies 
directly with tTie weight adck^f'to the object. 

✓ ■ ■ ' 

Student Action: Predicting that the amount of friction force would increase. 

Performance Check A: rhii)k of an einpty garbage caji being dragged across a con- 
crete drive. What would happen to the amount of friction if the can were filled with 
i^arbage? 

* Remediation: (1) Review with the student his responses to questions 7-6 and 7-7.' 
(2) Review his responses tcvTyble 7-1^ and'ask why tlie data in the ''average'' cojumh 
indicates an increase m friction with the increase in thO Weight of the block and sink- 
ers. (3) Apply to a new situation the- notion tjiat the weight of the sliding object is 
increased, and ask if the amount of friction remains the same, increases, or decreases. 




Rccogrti/.es the error of having twowndependent variables in an experiment. 
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The stuiloiit appRes the principle that tlicrc should be one and only <.)ne independent 
variable in an experiment. , 
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Student Action: Responding to the efTcct that there arc too many variables which 
change tor the experiment to be a good one. An experiment should have one and 
only one independent variable at a time. ^ 

Performance Check A: Mr. Smith wanted to determine which kind of^ grain grew 
best on his farnh He divided the farm into four sections, 1, 2, 3, and 4. He put a 
ditTerent kind ol'seed in each section. He also wanted to test whether fertilizer A or 
B was better for his soil. He put A on sections I and 3 and B on sections 2 and 4. 
What is wrong with Mr. SmithVexperiment? 

Remediation: ( I ) Review with the student his responses to the Daisy Dimwit exam- 
ple on pages 77 and 78 ol' the text. Ask lum to name the things that varied. (2) Re- 
view the data from 'Fable 7-3 in the^ext and ask the student to tell you about his 
answers to questions. 7-25 and 7-26. (3) Then, see if the student can succeed with an 
alternate item from this objective or in answering SelfrHvaluation Check 7-7. 
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.Names constant and varying variables in ymilar situations. 

The student c lassifies a variable which is unchanged in two trials and a variable which 
changes in two trials. 

Student Action: Listing in his own words one changing and one unchanging variable 
in the situations presented. 

A: I. Unchanged variables: a. the number dropped, b. the mass or weight 

dropped, c. the place dropped from, d, time of event ^ 
, 2. .Changed variables: a. the landing surface, b. the distance dropped 
B: I. Unchanged variables: h. the distance dropped, b. the landing surface 
2. (/hanged variables: a. the object dropped, b. the material of the ob- 
jects, c. the weight of the objects 
C; I . Unchanged variables: a. the length of tpne of the activity, b. the time, 
length of^the counting period, c. place (track) / 
2. Changed variables: a. the persons checked, b. the sex of the person^ 
c:-the degree of activity 

Performance Check A: Jac^< did an activity in which he studied the bouncing of ob- 
jects. Me dropped two sinkers at the same time from shoulder height. On6 hit the 
floor; the other landed on a pile of three books. 

I. Name a Variable ibat is unchanged in both cases. 
• ' ' 2. Name a variable that changes in the two cases. 

Remediation: (I) See 01-('()re-7 for developing the definition oi variahliK (2)(\>fh 
slant variable is defined on pages 73 and lU. (\>fUr<)llcJ variable is defined on pages 
73 and 74. (3) Review the student's respt)nse to this performance check item. Have 
him critiv;i/e his response. (4) Reassess the objective with an alternate performance 
check. . 



Selects the variables not held constant. 

The student classifies the independent variable as the factor which is varied on pur- 
post? and the dependent variable as the factor whicji varies as a result. 

Student Action: Namini^ both the dependent and indcpendent^variablcs. 

A: 1. the kind of cord material, 2. the dist-incc before tires wear out 
B: 1. the three chemicals, 2. the number of bacteria destroyed 
C: I. the-fi)ur kinds of paint, 2. the amount of fading 

Performahce Check A: A car tire manufacturer wants to know which of three kinds' 
of eord material steel, fiberglass, or nylon will help his tires give the best mileage. 

1. What variable will he vary on purpose in his experiment? 

2. After tlie manufacturer has made the clrd|figes proposed -in part 1, what 

variable does he study the changes in? ! / 

/ ' * ■ * . " 

Remediation: ( I ) For the definition of variable, see 0K'ore-7r (2) A constant van- 
able is tiefined on pages 73 and 76 of the text. A cvntrollcd variable is defined on 
pages 73 and 74. (3) Ivxamples of a varying factor and a varied factor are found on 
pages 6^) and 70. (4) Discuss his response to the performance check with the stu- 
dent. \ ■ 

Names variables to be controlled in an experiment. 

The studeMit applies the concept that in experimental situations there are factors 
other than the independent variable whose variation must be controlled if the data 
arc to be in terpre table. 

Student Action: Naming two of the following or similar factors requiring control in 
the specified situations. 

A: Track and track surface, kind of day, wind and weather conditions, tire 

Condition, weight ^ • 

B: Kind of fuel, e;igine temperature, engine load (test usually run with 
^ wheels free to spm and liaving same tires, hub caps, etc., mounted on them) 
C: Hngine tune^ip, fuel, track temperature, track condition, same car, 
weather conditions 

Performance Check A: A racing car owneriwajits to know which fuel will give Ills car 
the most speed. Naturally he will make the tcfts driving his own ear. Name two 
other factors that/lie must keep unchanged if his trials are to be useful. 

Remediation: (.1) Variable \s defined in ()Kore-7., (2) Constant viiriahle isdefineil 
on pages 73 and *fv X\>ntrollecl variable is defined on pages 73 and 74. (3) l{xam- 
ples of a controlled variaWe nre found on pages 73 and 74. ('4) Discuss his response 
to the perfornumce check with the student. 
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Recognizes the distance-force relationships of a single movable pulley. 



The student applies the concept that a movable pulley requires less force to move an 
object, but the forco moves through a graater distance than the object moves. 

Studeht Action: Selecting the one force and one distance listed in the given situa- 
tions which are consistent with the concept* 

A: 1. 20 cm, 2. S N 

B: 1. 40 cm, 2. IO N 

C: L80cm, 2. 40N' ' 

Performance Check A: In the pulley arrangement shown in the diagrawi below; the 
mass and the pulley together weigh 10 N and will be Ufted 10 cm/ Read the sen- 
tences which follow. Select the one quantity in parentheses which best comj^letes 
each sentence/and record your answers. 

I9 To raise the niass and pulley 10 cm, the force would have to move (5, 10, 

20) cm. 

2. The amount of force required to raise the combined weight of 10 N of 
the mass aiul the pulltfy by pulling on the rope would be about (5, 10, 20) 
newtons. ' • 




Remediation: The student experimenting with movable pulleys is often baftled be- 
cause the measurements he has made are counter to his intuitive understanding of 
the situation.. (.1) Check the data he rccordcd^in Table 9-2, Excursion 9. (2) Com- 
pare his data in column 5 with that in column 2. It should be about one-half that in 
column 2. (3) Compare columns 3 and 5. The relation should be about l„to 2. 
(4) If his data are faulty, have him repeat the data collection. (5) Reassess the objec- 
tive with an ahernatc perfojrmance check.' 
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States the effects of movable pulley use on input and output forces, distances, and . 

work; , ' . 

• ■ fi 

The student recalls that the relationship of input work to output work in movable 
pulley systems is about equal and. that the benefit of using, them is that they act as ^ 
multipliers of the input force hfting heavy weights requires less pull. 



Student Action: Responding to. the effect that (1) input Avork on movable pulley 
systems is about equal to the OjUtput work (no work is saved) and (2) the benefit' 
of pulley systems is that a person could lift heavier objects with the puUey system ^ 
than otherwise. - 

Perfonnance Check A: In Excursion 10, you worked with pulley systems using mov- 
able and fixed pulleys. 

1. In tnovablc pulley systems, how does the input work required to lift an 
object compare with the output work done on the object? 

2. What is the main benefit of using movable pulleys to lift objects? . 

. Remediation: (!) Review with the student his data in Excursion Tabic 1 0-2 and his 
ivsponse to question 10-3 in Excursion 10. (2) Discuss his response to question 9-5 » 
in Excursion 9. 

' . . . ' . ' • • 

Recognizes the effect of slope on the force needed to slide objects up an incline. 

the student applies the concept that the force required to pull or push an object up 
an inclined plane decreases as the slant of the incline decreases. 

Student Action: Indicating that the force required would.be decreased and stating 
as the reason the notion that as the length of an inclined plane is increased, tjje force 
needed to move an object to a given height is decreased. 

Performance Check A: Two men tried to load a roll of newsprint onto a truck. 
They tried to use a ten-foot long plank as an inclined plane. They didn't have 

• . enough force to roll the newsprint up the incline. 

. 1. If the men^ot a twenty-foot long plank for an incline, would the force 
required to roll the newsprint onto the truck be decreased, increased, or 
not changed? 

2. Why is, this the case when a longtT plank is used? 

Remediation: (1) Review the student's graph. Figure 1 1-5, in \\\^ Record Hook. Ask 
him to state the relationship between the variables studied as shown lon-the graph. 

• (2) Have the student do Excursions 17 and 18 to learn more about the relationships 
shown by graphs. (3) Take another look at the graph. Figure 11-5, and again ask the • 
student to state the relationship between the variables. 
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determines moments and the direction of motion. 

Tik; student applies the concept of dif ferences between moments and the direction 
of motion for two unbalanced moments. 

Student Action: Responding with the direction of- imbalance and the amount of 

moiJlient difference. 

A: 1. Counterclockwise, 2. 300 ncwton-meters 
B: 1. Counterclockwise, 2. 200 newton-meters 
C: 1. Clockwise,. 2. 150 nCKvton-metcrs ^ 



03 
Exc 
11 
1 



03 
Exc 
12 



ERIC ^ ^ ' 



Pdrfomiance Check A: Mrs. Jones holds a seesaw while Johnny, who weighs 500 N, 
clirabs^on the right end 3 meters from the pivot. After his sister Alice, who weighs 
450 N, getji on the other end at 4'meters, Mrs. Jones lets go. 

1 , Will the greater moment then cause the seesaw to turn clockwise or coUn- 
terclockwiso? 

2. What is the amount of difference between the moments? 




Remediation: (1) Using the data in the item, have the student calculate the moment 
on the right end. (2) If he doesn't know what is meant by moJimU^x^icrJwJLAo 
Excursion 12, page 3^2. (3) Have him calculate the moment on the left end./ (4) Sec 
if he can complete the check. (5) If not, reassign the complete excursion. 
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Computes the average of mixed numbers. \ ~^ v 

The student applies the procedure for finding an average of mixed numbers in which 
lie adds tlie numbers and divides the total by the number of items in the set. 

Student Action: Reporting tlie average for tvvo sets of numbers and showing his 
work correct to within the indicated range. 



A 
B 
C 



1. 2.4 to 2.6, 2. 2.7 to 2.9 
1.7.7 to 7.9, 2. 4.4 to 4.6 
1. 5.4 to 5.6, 2. 7.1 4o 7.3 



Performance Check A: Find the average to one decimal place .for each set of num- 
bers. Shfl^ your work. 



i'/4, 3'/2, 2'4 

2. .2'/2, 3'/4, 2y4 



7s 



Remediation: (I) Can the student convert a mixed number to a decimal number? 
' Ask him to change 3V4 to a decimal number. If he fails, refer him to Excursion 2, 
question 2-8'and following. (2) If he cannot find the average of several numbers, 
•rep(j^t Excursion 13. See 03-C'ore-19. 

Recognizes the constancy of weight friction on a rectangular object. 

The student applies the concept that when acting on a rectangular object, the force 
of friction due to weight, is constaht regardless of the surface area on which the 
weight rests. 

Student Action: Selecting the one statement which indicates that the friction force 
is independent of surface area. 
=A: U 

■ . c \. 

C: b ^ • ■ 

^Performance Check A: I he wood block shown below is dragged three times over a 
table. Each time a different surface. A, B, or C, is on the table. Which statement 
below best describes the result? The force of friction 

a* ,will be greatest on surface C because it has the largest area./^ 
• b. wilj be greatest on surface A because there is more weight on il. 

c. will be the smallest on surface C beaiuse there is less weight per square 
inch on it. 

d. will be the same on all surfaces because the total weight acting on the sur- 
face is the same for A, B, and (\ 
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Remediation: ( I ) Roler the stuilent to ?*iXcLirsion J 4. F'itlicr the student has forgot- 
ten the resuhs of liis experiment, or the data whieh he collected during tbe experi- 
ment led him to a wrong conclusion. (2) Check his response to question 14-8. 
Discuss this response with the student. If he found a direct relationship bet\^oen 
surface area and friction, check his data and suggest that he redo an appropriate part 
of tiie experiment. 



ERIC 



04 



Chapters 8«nd 9 
X Excursions 1 5 thru 19 



Performance Check 



Summary Table 



Objective Number 



Objective Description 



04-Core-1 



Names the kind of energy given to an elastic object by stretching or compressing 



^j^64-Core- 



04-Core-3 



Defines potential energy 



Selects quantities for calculating change^n potential energy 



04-Core-4 



Calculates potential energy change due to height 



04-Core"5 



Recognizes potential energy changes 



04-Cor^"6 



Names the metric unit used in ISCS for measuring gravitational potential energy 



04-Core-7 



Measures the potential energy of an object at rest 



04-Core^8 



Names the input and output components of a system 



04-Core-9 



Defines input work 



04-Core-10 



Matches the term energy supplier to its definition 



04-Core-11 



Matches the tern),energy receiver to its definition 



04 Core- 12 



Describes ^ method for detecting the motion energy in an object 



04-Core-13 



Predicts the effect of increasing the input vyork on a spinlgig 



04-Core 14 



Calculates rotational speed 



04-Core-15 



Interprets a graph of a curve with a positive increasing slope 



04 Core- 16 



Names the unit for reporting the speed of a rotating object 



04"Core-17 



Graphs data by drawing a best-fit line 



... /- 



Q4Cj»re 18 



Interprets a negatively sloped curved line of graphed variables 
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classifies 



applies 
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applies 



applies^ 
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applies 
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Objective Number 


Objective Description 




L^ifouriijcb iiie tfiTeci oi iricruo^ing xntj mass ot o roiaiing ODjoci wnen inG input energy rc 

_ — 




mdins coRsiarii 


OA Prkro on 


ueiines mdss 




iMdmes tne Kina oi energy requireu lo increase tne gravjtauonai poientiai energy ot a 




fihippt 




iNdmeb me lorms oi energy invoiveQ as an ouject cnanges posiiion ^ 




IMdmes ine inpui energy supplier ana ine ouipui energy receiver 
. : . _ : ^ : 




LJt;sLriDes d meinoQ lor medsuring .me motion energy oi dn uojeiri . 


HA Prfcro 

UH-LfOre-zo 


— ~~. — ^~ ' — — ' — s 

<■ udicuiaies ine motion energy. oi an oojeci irom ine worK ii can ao 




rjecognizes laDeiing errors lor energy suppliers ana receivers ^■ 

I. " ^ , , ■ - -1 - 




uescriDes tne ettect on mass ana weignt ot cnanging an ODject s location 


n/l c 1 f; o is 


LiescriDes now tne mass ot an oDject is reiateu to its location 


rv/1 C 1 ^5 1 

U4"bXC ID-1 


Selects tM^ain contributions of early scientists to science today 


04-Exc 17-1 


Matches statements of kinds of relationshi^os betw/een variables with linear and curvec 




line graphs ' „ . 
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Matches statements of the relationship between variables with the graphs they illustrate 
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Calculates kinetic energy from data 
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Objective Number 


Objective Description . Jr^^jil 


01-eore-14thru'17R 

; .. . ,, 1 


(Arithmetic skills) ' )^^^^I^J 


. 01-Cdre-18thru 22R 


^ ^ ^ ^ f 

(Student's responsibilities) * ^ 
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Plots coordinates and draws a line on a grid 
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Defines work operationally ' 
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, -.^ 
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^^^k ^ Names the kind of energy given to aa elastic object by stretching Or compressing, 

^^^F^T * The student ^ssifies potential energy as the kind of energy given to an elastic ol>. 

^^^^^^^ \^^^ ject by compressing or stretching' it. . . 

^^^^^/l Student Actfign: Selecting the term pojential energy, T ^ 

1A: b ^ ■ ^ . • ^ • 

^;:.\ . . , - 

Performance Check A: Imagine that a spring is squeezed or a.rubbcLr band is 
, stretched. What kind of energy is given to the spririg or to tiie rubber band? Select 
the best answenbelqw. • ■ 

. a. motion energy ' 

b. potential energy 

c. gravitational energy ^ 

d. frictional energy 

Remediation: (1) Doe.s the stuclent 'know what potdntial energy is? If not, suggest 
, a review of page 86; where potential energy is introduced. Check the student's're- 
sponses to questions 8-16 through 8-19, (2) Ask thc\ student what a spring that is 
squeezed or clocj^spring that is wound will do when it is, released. (3) Reassess, using 
an alternate performance check. 1 , 
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Dcfiiies potential energy. 



Cae 



The studept r ecalls either the definition that potential energ^ is stored energy or the 
definftion that it is the ability to do work. 

Student Action: Responding either that potential energy is stored energy or that it 
is the ability to do work. r - , ^ 

' \- / ■ 

Performance Chdck A:. Charged batteries, gasoline, and sinkers hanging on a string 
have potential energy. Whiit is meant by fmteiitial energy as used in that sentence? 

Remediation: (I) Refer the student to page H(y v/hcrc potential energy is defined. 
(*heck his responses to questions 8-16 through 8-19. (2) Ask the student whether 
charged batteries or loaded guns have the ability to do work.-- 

Selects quantities for calculating change in potential eqergy. 

The student class U'ies the weight-force of the spinigig and the differencc^^tin the heights- 
nt the lower and higjier positions as the force-distance pair of measurements to use 
in calculating the change in the potential energy of the spinigig. 



Student Action: Selecting the weight and the change in height of the spinigig. 
' A: a and c 



B: b and c 
C: b and e 
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Performance Check A: The spinigig is iff'tcd off the track at 5 and set back onto the 
track'at 6. Record the letters of any measurements you would us(5 to calculate the 
change in the potential energy of the spinigig. • . \ . 

a. Weight of the spinigigin newtons J ' ■ , 

b. Weiij^lbt of the spinigig track in newtons , - 

c. Mqight 3 in mLMers 

d. Height 2 above tlqor^ . ' * I ^ 

e. Distance 4 up the track - ' n ^ 

Remediation: (I) Ask the student to operationally i\ciu\c potential energy. If he 
can't do this, refer liim-to-page 86. {2) Suggest that the student review Activity 8-7; 
page 85, in which he calculated the worTc he did i]i lifting *the s|)inigig^ (3) Cheik 
his response to questions 8-1 I, 8^1 2,-8-13, and Self-livaluation.Check 8-10/ 



Calculates potential energy change due to height^. 

The student applies the rules for calculating the potential energy of a lifted object 



ing iiic poicnnai 
tc/tlie nearest iiev 



Student Action: Keportiiig tho product, tc/tlie nearest newton metcr, of the weight 
and the change in height and showing his calculations. 

A: I. 22.8 r/Tn, 2. 75 N'm,"!. 1 50 N-m , 
B; I.-2.7 N-W, 2. 10.8 N-ni, 3. 26 N-tn 
C: L 54 N-hl^l 50. 1 N-m, 3. 28^.2 N-m 

■ . w ■ ^. ' : ' ' 

Er|c . . s » • 87 
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Performance Check A: A trip-hamnier is used to drive steel fence posts into the 
ground* Three different size hammers are raided to different heights above the tops 
of three posts. Calculate the potential energy of eaeh hammer before it isldropped. 
Show your ealculatioias and answers on your paper. 



Post Si/.e ' 


Weight of Hammer 
(in newtons) 


jieight above Poit 
(in meters) . 


1. Small ■ 


28.5 


0.8 


2." Medium 


^3.6 


1.4* 


3. Large. 


75.0- 


2.0 



Remediation: (I) Ask the student how he would measure potential energy by re»fer- 
♦,ring him to the activities on page 89 where he measured the potential energy whicjh 
the cup of nails gave to tlie mass. (2) Suggest that he reread the last paragraph on 
page 89, where he was told how to measure potential energy. (3) Check his answer 
to questioa 8-24, discuss what variables determined this answer, and ask how he 
/combined these variables. (4) Ask the student to reevaluate his response to Sell- 
I Viriuation Checks 8-1 and 8-9. (5) Reassess the objective with an alternate perform- 
ance check. 
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Recogni/.e*> potential energy chauges. ^ 

The student applies the concept that there is ^ change in the energy of an object when 
it is lifted and that the kind of energy it is given is gravitational potential energy. 

Student Action: Responding that the object does undergo an energy change and 
stating either the term potential energy or the ic^iu gruvitaiional potential energy 
as the kind energy involved. 

Performance Check A: 

I. If you lift a coiKrete block off the ground to the top of a wall, do you 
give it energy? 

, 2. If so, what kind of energy do you give it? If not, why don't you give it 
. energy? ' . • " 

Remediation:- ( 1) Refer the student to page 83, and ask him what he had to do to 
the spinigig in order for it to influence the sinker. What was the spinigig in a posi- 
tion to do wfTen it was at the top of the track? Did he give the spinigig energy? (2) 
-.If the student can answer (I ), hut is uncertain what kind of energy is given to an 
object in lilting it, refer him to the dlfiHission of potential energy on page 86. (3) 
Reassess, using an alternate perfoFmance check. 

Names the metric unit used in ISCS for measuring gravitational potential energy. 



The student rccaJis that the metric unit 



aJIs that the metric unit newton.nieter is the unit used in ISCS for 
^ measuring gravitational potential energy. 



Student Action: Nainiiig the term newton nwter 

Perfomnnnce Check A: What is a metric unit used in ISCS for measuring potential 
enQTgy clue to gravity? . ' y^. ^ 

^ Remediation: (I) Ask the student to operationally detuie lUc frotential enerfiy of a 
battery or a spinigig. If he is unal^le to do this, refer him to the last paragraph on 

I page 86. (2) After he has operationally defined potential e^iergy, suggest that he 
review page 51 where the units for work are introduced. (3) Reassess the student's 
knowledge of this definition by cheeking the units in his answer to a performance 
check in ()4-Core-7. ^ " 

Measures the potential energy of an ol)ject at rest. 

The student apphes the procedure for measuring the potential energy of an object at 
rest which includes mea;;uring the distance of the object from the floor, measuring 
the weight force of the object, and multiplying the measurements together.'^ 

Regular Supplies: I meterstick " 

1 force measurer ^ 

Special Preparations: I'or each alternate-form performance check, ^ hang an oliject 
weighing between I and lOnewton?? between 70 and 100 cm above the floor. Change 
the oiitect or the height for alternate performance checks, and label the object 
04-(\)re-7A, ()4-(\)re 7B, or ()4-( ore-7(\ as appropriate. Calculate the potential 
energy of the oliject, and record your results for your reference under '\Student 
Acti()ir' bek)w. 

Student Action: Reporting the calculated potential energy for an o'l)ject in 
newton ineters within ^"5% of the value determined i)y the teacher. 

A: N ni (oi>ject name 'object height ) 

B: . N m (object name . - , object height ^ ) 

C: N in (oi\ject name ... . . , object height ) 

* 

Perjormance Check A: Your instructorMias suspended an oi>ject. lalieled 0^Core-7A, 
above the floor. Use your force measurer and a meterstick to find it'P|)otential 
energy. Show your measurements and calculaticms. 

Remediation: (I) Suggest that the student review the activities he did on pages 88 
through ^K), wliere he measured the potential energy of t he* (;^of nails and the work 
done in lilting the mass. (Mieck Table 8-1 aiuHiis answers to (ii^'stions 8-21 and 
8-24. (1) Ask the student to reevaluate his response to Self-lwaluatioU (Mieck 8-4. 
(^) Reassess, using an allernate check. 
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Names the input anil output components oT a system, 

The student classifies the input- component as the object which puts work (energy) 
into the system and the outpul com|)()nent a^the object on which the <?ystem does 
work. 
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Student Action; Selecting the appropriate jjpput and output components, 
A: 1. Finger, 2. the 0.5 kg mass ' 
^ ' B: 1. ISCS battery, 2. Weight 
C: 1. Boy, 2. Football 



Performance Check A: Look at the djagram below. The linger pushing down on 
the ruler lifts the 0.5 kg mass. > 

1. Name the component doing the input work. 

2. Name the component receiving the output work. 



/■ 




0.5 kg mass 
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Remeaiation: ( I ) Refer the student to page 5^^, Chapter 6, where input and outfUit 
are introduced. Suggest that he review the activities with the balance rod on pages 
5^) and 60, where ho had to determine input and output components. (2) Check his 
answers to questions 6-8, 6-^), 6-12, and 6-17. (3) Reassess, using an alternate check. 



Dc l ines input work. 

^^^^"T student recalls the definition that input work is the. work xlone on a system. 



Studeht Action: Responding to the effect that in\)u{ work is the work done on a 
system. 

Performance Check A: Write in your own \yords what input work is. 



^ « Remediation: (I ) Input workh defined. on page 5^). However, rather than have the 

student tufn to that page and memori/? the definition, give him examples of dif- 
^ ferent systems and ask him to identify the input work in each system. (2) After 
such a discussion ol' examples input work, the student should be able to define 
work in his own words. i 
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Matches the tepn energy supplier to its definition. 

'I he stuclent classifi es the energy supplier in. a system as the object that does work 
on something else. 



er|c 



Student Action: S electing the term energy supplier. 

B: d 

C: b . 

Performance Check A; Selectjhe phrase that completes the following sentence. In 
a system, tlw object that does work on something else is called the 

a. energy supplier. 

b. input work. -* 
■ c. output work. 

d. energy receiver. 

Remediation: (1) Suggest that the student review page 90, where energy supplier 
and energy receiver are introduced. (2) Check his answers to questions 8-3 1 through 
8-3'4 and also his understanding of Figure 8-3, page 93. (3) It may be essential to 
discuss how input work and an energy supplier differ. (4) Ask the student to check 
his response to Self-EvaUiatio'n Check 8-2 b. 

Matches the term energy receiver to its definition, . - 

I'he student classil'ics the energy receiver in a system as the object that has work 
done on it. 

Student Adtion: Selecting the term energv receiver. 
A: c 
B: d 
C: b 

Performance Check A: Select the phrase that completes the following sente^la^ In 
a system, the object that has work done, on it by something else is called the 
a. input* work. 
• b. output work. 

c. energy receiver. 

d. energy supplier. 

Remediation: (1) See the Remediation for 04-Core-lO. (2) It may be essential to 
discuss how energy receivers and output work differ. (3) Ask the student to check 
his response to Self-Iivaluation Check 8-2 a. 

Describes a method for detecting the motion energy of an object. 

The student appfies the principle that an object has motion energy if it can be ob- 
served changing f)osition with time, if a point on its surface apix^ars to be moving, or 
if it does work on something. 

i 

Student Action: Stating the effect of one of the following: An object has motion 
energy if (1 ) it can be observed changing position as time passes, (2) a point on its 
surface apfiears to be moving, of (3) it does work on.something. 
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Performance Check A: State a way in which you can tell if an object has motion 
energy. You may use an example if you wish.* 

Remediation: (1) Use the example of the turning spinigig, page 96. What did this 
spinigig in motion do to the hanging sinkers? Ask the student to recall the definition 
ioT energy. Did the turning spinigig have m6tion energy? What is the spinigig, which 
has motion energy while turning, capable43f doing to the sinkers? (2) Refer the stu- 
dent to Activity 9-4 on page 100 and have him explain how he determines a turn of 
the sixinigig. (3) Ask the student to check his response to Self-Evaluation Check 9t7. 
(4) Reassess the objective by asking the student for another example of an object 
having motion energy. 

Predicts the effect of increasing the input work on a spinigig. 

The student applies tlie concept that increasing the input work on a spinigig will 
increase th<^ speed of its rotation if the number of disks remains the same. 

Student Action: Responding to the efl^cMhat increasing the input work on a spini- 
gig will increase the speed of its rotation. ^ 

Performance Check A: Set in the roller bearing blocks, you have a 4-disk sfjinigig 
with a string wrapped around its axle. Attached to the string is one sinker that can 
fall 1 meter and cause the spii]igig to spin. What effect wouki adding more sinkers 
have on the spinigig^s speed of rotation? 

'Remediation: (1) Suggest that the student review Activities 9-4 and 9-5. Rfefer him 
to Table 9-2 and I'igure 9-2 in which input work and speed are compared. y2) Check 
his responses to questions 9-9, 9-10, and 9-| 2. 

( alculatcs rotational speed. 

'Ihe student applies the rule that the speed of a rotating object' may be c!alculatcd by 
dividing the number of revolutions by the time taken in making them. 

4 

Student Action:' Reporting his calculation of the turns per second from the given 
data, within the range of a 10% error. 
A: 0.5 turns per second 

B: 0.5 turns per second ■ : 

C: 0.2 turns per second 

Performance Check A: Suppose your spinigig turns 5 times in 10 seconds. What is 
its speed in turns per second? Show your calculations on you? paper. 

Remediation: (I) Suggest that the student study page 101 where he is shown how 
to calculate the speed of the spinigig. (2) Check the calculations for speed in Tables 
^>-2 and 9-3. (3) Reassess, using an alternate check. 



Interprets a graph of a eurve with a positive increasing slope. y 

The student apphes the concept that y graph ot a curved best-fit line that slopes^up- 
ward to the riglit shows that an increase in one variable is related to an increase in 
the other variable but not at the same rate of change. 

Student Action: Resppnding to the effect that the number of specimens increases 
but at a reduced rate i\i the number of years increases. 

Performance Check A: What does the curved line on the grief tell you about the fish 
population in the lake? (Hint: How does the change in the tish population between 
the Sth and 6th years compare with the change between the 1st and 2nd years?) 
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Remediation: (1) A similar slope occurs in the graph of the relationship between 
input work and speed in Figure ^)-2, page 102. Check the studetit's responses to- 
questions ^)-9, 0-10, and 9-12, (2) Have the student examine several points the 
graph in figure 9-2 of his Sdalcnf Record Book. (3) UxVursion 18 gives a brief but 
helpful summary of the kinds of relationships shown by different graphs. 



Names the unit for reporting the speed of a rotating object. 

The-student r e^calls that units for reporting the speed of a 
pressed ys turns ' or rotations or revolutions per time ijnit. 



Student Actio^: Responding witli the unit for reporting the speed in one of these 
three forms: turns per time ynit, rotations per time unit, or revolutions per time 
unit. ^ 

Performance Check A; Name the unit used to report' the speed of a spinning object 
such as a spinigig'. 

Remediation: ( I) Refer the student to Tables 9-2 and 9-3, where he adculated the 
speed of the spinigig. Ask him which variables determine speed and what the units 
for these variaWes are. (2) How do you combine these variables (units) to determine 
speed? 1'he first paragraph oh page I (II shgws how the variables and units re com- 
bined through division to calculate speed. 
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Graphs chjtu by drawing a best-fit line. - , ' 

The .student applies the procedure lor plotting coordinates on a grid and drawing a 
best-fit curved line. 

Student Action: Plotting the coordinates and drawing a j^^est-fit line that passes 
through or near the points. • . . ^ 

A, B, and C: The student's graph should have the gj;neral shape shown below. 
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cr ROCKET SPEED (mi/min) 

Special Preparation: You will need to^ have available either appropriate grid paper 
or duplicated grids, labeled like 1 he one below. 

Teacher's Note: Note that simpler, but similar, pert'ornKii\ce isretjuired in Perform- 
ance Check 02-<"ore-7j 

Performance Check A: Get some graph paper, draw a pair of axes, and label them as 
shown below. Use your grid and the- tablabelow to plot rocket speed against fuel 
used. Draw a bestrfit line for the plotted points. 



Rocket Speed Per Ml of I^iel 



^Speed 


l<uol 


\ — — 

^(m/scc) 


Ojll/s^^O 


") 


13 


4 . 


.18 


6 


■> ■> 


K ' 


25 


10 


26 


12 


2H • 


14 


l() 


\U 


30 


IS 


30 



48 
44 
1 40 

1 36 
Q 32 

UJ 

w 28 
_i 24 

UJ 

3 20 
u. 

H 16 

UJ 

2 8 























-r- 






















































































































J 




















































































































































2 4 


\ 6 £ 


Ml 


3 12 14 16 18* 20 



0 

ROCKET SPEED (m/sec) 
Remediation.: (1 ) It tla- stlKk'nt has iTouhlc iiKitdjigfii graph, refer hiirt.ito l-xcursions 
4 and 5.. It liis prohlem is making a Ix-st-tit line, suggest he ikx I Excursion 5. (2) The 
.stuiicnt shouki have plotted a best-tit curved hue from a table |n l-'igures 9-2 and 
')-3 ou pages 102 and 104. Check these graphs, and discuss the way they are con- 
st rpcted. 



Interprets a negatively sloped curved line of graphed variables. . r ' 

. the student applies the concept that a curved, best-fit Hne that slope?; downward to 
the right shows that an increase in one variable is related to a decrease in the other ' 
variable, but not at a constant rate. 

Student Action: Responding to the effect tiiat a curved line that, slopes clownward 
to the right shows that an increase in one variable is relat^^d to a decrease in the other 
variable, but not at a constant rate. 

Performance Check A: What two things does the best-fit curved line on the grid be- 
low tell you about the niiignet? 
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Remediation: ( I ) Check l-igurc iji the Student Record Hook. That graph shows 
the same relationship l)etwecn mass and speed as does the relationship between tlie* 
variables above. Discuss the ^raph in I'igure with the student. (2) This relation- 
ship is also graphed in I'xcursion X. If the student has done that Excursion, the graph 
on page 322 can also be used for discussion. 




Describes the effect of increasing the jnass oF a rotating object when the input ener- 
gy remains constant, * . 

The student applies the concept that the speed of a rotating body decreases if its 
mass*is increased and its input energy is held constant. 

Stuflent Action: Responding ^o the effect that tlm speed would decrease if the mass 
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Performance Check A: A spinigig with 2 disks and a string wrapped around its axle 
is set into the roller skate wheels and placed on the traqk. Attached to the string is 
one sinker that can fall one meter and cause the spinigig to spin. What effect would 
increasing the number of disks on the spinigig have on its speed of rotation? 

Remediation: (1) Suggest that the student review Activity 9-6, page 103, in which 
he changed the mass of the spinigig and held the input energy constant. Table 9-3 
and the graph in Figure 9-3 also show this relationship. (2) Check Figure 9-3 in the 
Student Record Book and discus^ tKis graphic representation with him if necessary. 
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Defines ma.ss. * 

» f» - 

The student recalls the definition that mass is the quantity of matter in an object. 
Student Action: Responding that mass is the quantity of matter in an object. • 

■ ■ . 'v 

Teacher's Note: {\)Mas\) should not be defined as a type of force, (2) If the student 
responds that mass is what causes fli object 'to take up space and have weight, he is 
not wrong. The ISCS definition, however, tbcuses on the. matter which causes the 
object to exhibit those properties. ' \ ^ 

Performance Check A: Deline mass, (Hint: Consider how it is used in the lollowing 
sentence.) Debbie compared the mass of the sinkers witlrUhe mass of the golf ball 
and loujjiUtliey. were equal. . ' ' . " 

♦ 

Remediation: (I) Refer the "student to the introduction to mass on page 98. (2) 
Hxcursion ,15, which shows a distinction between mass aiid weight, may be benetjciiU 
for the curiou^j student, if time permits. (3) Ask the student to check his,response to 
Self-Hvaluation Check 9-1 >. (4) Reassessment will be made at a later date. 

• ■ ' \ ■■ . 

Names. the kind of energy required to increase the. gravitational potential energy of 
^an object. , . • ' 
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1'he student recalls that in certain situations kinetic, or motion energy, nuist be 
applied to an object to increase its potential eilergy. . - I 

Student Action: Responding to the effect that mo^jcfn energy was applied to in- 
crease the ot)ject*s gravitational potential energy. 

Performance Check A: A tow truck's winch lifted ;i car IVoni the road. The car 
gained potential energy. What kind of energy did the wincfh apply to the car? 
, . 1 . / ' . ^ 

Remediation: Discuss Activity 9-3, page 96^. with the studenl. As he turned .the 
spinigig and lifU^d the sinkerj'^what kind of energ^did the sinker gain? What did lie 
have to do*to the'si>inigig in order for the sinker to gain potential energy? Wh*l 
k!ind,of energy did he applyMo the spinigig <ind in^turn to the siiiktM? ^ 
^ —4 '-^ ■ . ■ ^ 




' ^ — — ■ j ' ' . 1 

Names the forms of energy^ involved as an object chilnges position, 

The student chissifies an object's energy as potential energy when tlic object issus- 
ix^nded, as motion (or kinetic) energy when the object is faUing, and the force acting 
on the object' as gravit^, or weight. . . * 

Student Actioa; Responding ''potential energy') for the suspended object, ''kinetic 
energy'' or ''motion energy'' for the falling object, and "gravity" or "weight'' for the 
force acting to change the energy. . - 

Performance Check A: * ' , 

1, What kind, of energy does a large rock have when it is held twenty feet 
above the ground .by a rope? ' ' ^ 

2, If the rope is cut and the rock falls, its energy changes. What kind of 
energy is it changed to? * . 

• '3. What force acts upon the rock to change the energy after the rope is cut? 

• 

Remediation: (1) Does the student know what potential eWergy is? Have him re- 
view page H6, where it is introduced. Also check his response to question 9-2L (2)' 
If the student has difficulty understanding motion energy, discuss with him Activity 
9-3 on page ^/6, CMieck his answer to question 9^19. Discuss Activity 9-7 on page 
106 if liis difficulty lies with (1) and (2). (3) Ask the student what happened to the 
object in his performance check (a rock, an elevator, or a bale of cotton) when the 
support was cut. What* force causes objects tc^ fall? What force was it, then, which 
acted upon the object under consideration to change its energy? 

Names the input energy supplier and the oufput energy receiver. 



I'lje student classifies the supplier of the input energy to a system and the ret^xiver of 
tlie output energy from thai syst<jnK 




Student Action: Responding by correctly naming both the supphbi^-BCiwput energy 
and the receiver of output energy. . ^ • 

• . < A: J. the* man, 2. the rocks 

B: I. the man, 2, the post 

C: 1 . the boy, 2. the shell 

Performance Check A: Look at the diagram helow. A steel ball isdrop|)ed on rocks 
to, crush them. The ball is lifted to a height of ten feet alH)ve the rocks by' a myn 
using a pulley. ^ • , 

1. Name the supplier of input energy, to the system, ^ 

2, Namu the receiver of output energy from the system. 
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(Contimu'd) 



\ 



Man 



. Pulley 




Steel ball 




Rocks 



Remediation: ( I ) Suggest tluit the student review Figures iiiui ^)-5 on pages 104 
and 105, and' tlie related paragraplis. They pmvide a good review of energy suppliers 
and reeeivers as ry la ted to the aetivities in Chapter 9. (2) Figure 8-2 on page 90 ean 
also be diseusscd. (3) Reassess, using an alternate cheek. 
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Describes a method tor measuring the motion energy of an object. ^ 

i he student -applies the concept that the energy, of a moving objed can be quantified 
by measuring the work that it does on another object. / 

Student Acf ion: Rbsponding to the effect that the measurement of the energy of a 
moving object is the ineasUrenTcnt of how much work the object can do. 

Performance Chedk A: When your hand moves, it lias energy. It can beat pn a bongo 
• drum.. How could- you measure the energy of a moving hand as it strikes the drum? 

Remediation: (I) Suggest that the student review pages 105 and 106 dlT^Measuring 
Motion Fnergy." Discuss this with him. O^xk his respons^es to questions 9- 1 fraud 
9-1 7. \2) Activity 9-7 can also be discussed. (Mow was the energy of the moving ob- 
ject measured here?) ,/ 
'. -> . ^ i r > 



Calculates the motion energy of an object from the work it can do. 

The student api)lies the concept that Uie measure of the motion energy of a movifig 
object is determined by measurirtg t^c work that the moving object does on some 
other object. 

Student Action: Reporting; to the nearest newtoii meter the work that the moving 
object does on another object. 

A: 7N-m- • 

B: 50.4 N-m 

C: 67.2 N-m 

Performance Check A: Xhe force required to shde a brick on the sidewalk is 3.5 
newtons'i Bob threw a baseball«at the brick and caused the brick to slide 2.0 meters. 
If all the hiotion energy of the baKcbail was giV'en to the brick, how much motion 
energy did the baseball have?, 

.» • 

.Remediation: (I) See the Remediation for 01-C:ore-24. (2) Check the student's re- 
sponse to question 9-20 on page 107. Ask the student how he calculated his answer. 

Recognizes labehng errors for energy supphers and receivers. ^ 

The student c lass i lies on a diagram of a system the energy receiver as the object 
upon which work is being done or whose motion is being altered by another object 
and an energy supplier as the object which is doing work on another object or alter- 
ing its motion. 

Student Actioa- Selecting the incorrectly labeled energy supphers and energy re- 
ceivers. 

^ A: 2, 7, 4, 9, and no others 
B: L 6. 3. and no others 
C: 3,4.9. 10, and no others 

Performance Check A: In the drawings below, arrows correctly show the dir^^ction 
in which fjve spinigigs are moving. However, some of the labels are incorrect. List 
the number of each of the incorrect Ijfbels. 
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1 2 3 4. 5 

Energy receiver Energy supplier Energy receiver Energy receiver Energy supplier 



(®(® 



Energy supplier 
6 




8 



Energy receiver 
7 



i 



i 



I 



Energy receiver 
10 ' 



Energy supplier 
9 



Energy supplier 
8 



Remediation: (I ) A discussion of Activity 9-3, page 90, in terms of energy suppliers 
an^l receivers would be beneficial. (2) Figure 9-1 should fhen be referred to. (3) An 
alternate check can be used for reassessment, if necessary, 

^ , ^ ' 

' • ' ' ~ '. — I ■ 

Describes the effect on mass and weight of changing an object's location. .' ' • 

The student applies the concepts that while the weight of an object is dependent 
uqon its location, its mass 'i^s not, . 

''Student Action: Stating that in changing its position, the mass of the ball would not 
change, that its weight would decrease, and that an object's mass is simply the amount ^ 
of matter in it, whereas itsVeight depends on its mass and the local force of gravity. 

Performance Check A: lo is the moon of the planet Jupiter. It is larger than earth's 
moon. The- force of gravity on a 1 kg mass on lo is about T.78 newjons. On earth, 
it is about 9.8 newtons. 

1. If a golf ball were taken'from the earth to lo, would its mass cfiange? 

2. What would happen to its weight? 4# 
V. 3. Mow did you know thf; ijjnswers to give? 



. jRemedjation: (I ) Suggest that the student review Excursion 15, especially page 372. 
(2)Chcck his^responses to questions 15-12 through 15-15. (3) Discuss.with him how 
mass and weight ditfer. » • 

. ^ „ ! 1 : 

• - . _ ^ ^ 

Desciibes how the mass of an object is rehited to its location. 

The student applies the concepts that an object's mass is a measure of the amount of 
matter it contains and is mdependent of its location. 

-i*^ Student Action: Res ponding that the mass did n0t change and that since mi\ss is the 
amount of matter in an object, it would not change when the object is moved. 

Performance Check A: One of the astronauts took a golf ball to the moon, 
L Did the mass of the golf ball change during the trip? 
2. What have you learned about mass that supports your answer? 

Remediation: (I > Have the student review Hxcursion 15. (2) A brief discussion of 
what the student learned about mass may be necessary. (3) Check his res|X)nses to 
questions 1 5- 1 4 and 15-15 on page 372. 

Selects the mhin contributions of early sci^Mitists to science today. 

< 0 

Hie student classifies science as a creative activity productive of ideas and scientists 
as builders on the ideas of their predecessors. 

Student Action: Selectiiiji; the responses indicating that the scientists stutiied con- 
tributed .new ideas and lhat scientists build upon tli^' ideas of their predecessors. 
A: I. b, 2. c 

'B: I. a, 2. b , 
I C: 1. c, 2>d 

''Performancef Check A: Answer both I and 2 Helow by selecting the letter that best 
^-•"coiniiletes the sentence in each case. 

1. I'xcursion 16. "F'orerunners of Space Travel."' tells liow eleven men who 
lived from 400 B.C. to 1725 A.I), developed ideas aboiit astronom^One 
thing that all of these men did was s 

a. invent instruments to measure or oliserve with. 

b. contribute new ideijs. 

c. make maps of the earth or |)lanets. 

d. Iniild rockets or spaceships, 

2. Newton said. 'Mf I have seen fin ther than other men, U is because I have 
stood on the shoulders of gfants/' II(f meant that 

^ a. he was a very modest man and didn't want .praise. 

b. he was short hiijiself but could see fartiier when someone heki him up. 

c. had the advantage of others' ideys and could improve and advance 
^ them. . . ' . ' . 

d. he could explain the gravity that holds stars in galaxies because the 
others couldn't see outside the solar sys%m. 
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Remediation: (1) A brief discussion of Excursion 16 would beneficial What do 
these eleven great men have in, common? Is there evidence that their work was 
built on the work of others? (2) If necessary, Newton's quote on page 377 can be 
specifically examined in this discussion to help the student decide what Newton 
meant. 



Matchesstatementsof kinds of relationships between variables with linear and curved- 
line graphs. . * 

The student classifies the relationship between the variables in linear and simple 
curve graphs. 

Student Action: Matching each graph to' the statement vvhich describes best the 
relationship it depicts. 

'A:,l.a, 2. c, 3. b,4. d ^ • . 

B: 1. c, 2. b, 3. d,4. a ' 

fc: 1. c, 2. b, 3. a, 4. d 

Performance Check A: Each of the following four statements desi:ribes a relation- 
ship between the variables age and weight. Beside the number of each statement, 
record the letter of the graph below which shows the same relationship. ^ 
' 1. As age increases, weight increases at a constant rate. - 

2. As age increases, weight decreases at a changing rate. 

3. As age increases, weight deci;eases at a constant rate. 

4. As age increases, weight increuses at a changing rate. 



10 

X 

a 

LU 

5 



Graph a 



0 AGE 

Graph c 

10 



10 



. Graph b 
10 



i: 

LU 



\ 

\ 

\ 

\ 



0 < AGE 10 
Graph d 



10 



/ 



V 



I 
LU 



H 
I 

LU 



AGE 



10 



AGE 10 



» 



Remediation: (1) Have the student review Excursion 17. (2) It wo4Jld be helpful 
to discuss each graph with the student." Slightly different v^alues can be 'assigned to 
specific points on the graphs. By comparing the relative coordinates of these dif- 
ferent points, the ^tudent can classify the relationship. (3) Urge the student to do 
Excursion 18, which provides a summary of the different relationships,. Excursion 
18 also refers to specific graphs in the text which depict ^ch relationship. 



Matches statements of the relationship between variable's with the graphs they illus- 
trate. 



The studelit classifies linear graphs by matching them with statements of the rela- 
tionship of the two variables plotted. 

Student Action: Matching the appropriate graph with each of the four statements. 
A: I. h, 2. c, 3. b, 4. a , 
B: I . b, 2. c, 3, a, 4. b . . 
' C: I. c, 2. b, 3. a, 4. a 

PerformanceXheck A: After the number of each of the following four statements, 
write the letter of the graph that illustrates the relationship described in the state- 
ment. You may use the letter of a graph more than once. 

1. When weight increases at a constant rate, speed decfeases at a constant 
rate. 

2. When weight increases at a constant rate, speed is not changed. 

3. When weight decreases at a constant rate, speed increases at a constant 
rate. 

4. When weight inci'eases at a constant rate, speed increases at a constant 
rate. % 
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Graph a 



Graph b 
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Ul 
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a. 



Graph c 
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WEIGHT 
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Remediation: ( 1 ) It would be helpful to have a discussion with the student in which 
you assign slightly different values to the points on the graph. By comparing the % 
relative coordinates of these different points, the student can classify the relation- 
ship. (2), Both Hxcursion 17 and a review of Excursion 1 8 will be beneficial for the 
student. 
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Calculates kinetic energy from data. 

The student applies the formula KB - yzir\^^ to calculate the ditterencfc^ in energy 
between two moving objects. . ^. 

Student Action: Showing his calculations^of the specified kinetic>e1iergy of the two 
.objects and reporting the difference between their ^KE, ( 1 07r>), and selecting the ob- 
ject which has more energy. ^ ^ 

A; 1. KE beach ball = Vz X \ SX 67.5 N-m, KE exercise ball = V2 X 2 X. 
1 5-. = 225 N-m, KE difference = 225 N-ui - 67.5 N-ni 1 57.5 N-m 
2. The -exercise ball * 
' B: 1. KE object A = X 3 X 7--73.5 N'm, KEobject B= »/2X 15 X3^= 
()7.5 N-m, KE difference = 73.5 N-m - 67,5 N-m = 6.0 I^-ni . 
2. Object A ... 

C: 1: KE wagon one = 'A X 40 X 10^ = 2000 N-m, KE wagon two = V2 X 10. 
X 40- = 8000 N in, KE difference ^ 8000 N m - ^000 N-ni ^ 6000 N-m 
2. wagon two ' , 

' ' Performance Check A: A beach ball with water in it has a mass of 1 5 kg. It has been 
tossed at a speed of ^ meters per second and is traveling toward you. At the same 
time a 2 kg exercise bqll is thrown toward you at 15 meters per second speed. Use 
the formula KE - i/^ms^'to answer the following questions. Your answers will be in 
newtonmeters. 

1, What is the difference jn the energy of the two moving objects? Show- 
your calculations, . 

2. Which 'ball woul^ be more difficult to stop? < 

• ' , . ■ ^» 

Remediation: (1) If the studenj has forgotten how to use the formula for KE * have 

him review page 385 of Excursion 10, "-Theck questions l^-L 1^-5, and 19-6 on 
pages 386 and 387, ( 2) If he understands Reniediation ( 1 ) but has a. problfem deter- 
mining the difference between the two K.E,'s, you may discuss this with him. (3)- ^ 
A discussion as to why one object might be more difficult to stop may be imperative 
if the student had difficulty with the response.- (4) ^^eassess, using an alternate 
check. 
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Chapters 10 and 11 ' 
Excursions 20 thru 22 . 

Objective Description 

Names the kind of energy acquired by a stretched elastic object 



Performance Check 
> Summary Table 



05-C©<e:2 



Recognizes the relationship of the variables involved in work 



05-Core-3 



CalculStee potential energy in newton-meters 



05-Core-4 



Defines kinetic enery/ operationally 



05-Core 5 



Describes a way to detect kinetic energy 



05-Core-6 



Describes a way to measure kinetic energy 



05-Core-7 



Selects the conditions of maximum kinetic and potential energies of an elastic object 



05-Core-8 



Select&the net amount of two forces acting on an object and its direction 



05-Core-9 



Recognizes changes in the speed of a water-clock cart from a water-drop record 



•05-Core- 10 



Names the force that causes objects to)'oll down inclines naturally 



if 



05.Cbre-11 



Names the force which causes rolling objects to slow down . 
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Names the force which reduces useful output energy 
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Qpmpares amounts of input work with amounts of output work 



05- Core- 14 



05 Core- 15 



Relates friction to temperature change 



Lists several forms of energy 



05-Core- 1^.« 



05-Core- > 7 



Selects relative amounts of potential and kinetic energy 



Describes a procedure for detecting and measuring light energy 



05- Core- 18 . .\ 



Explains how light can be shown doing work 
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Names the kind of energy acquired by a stretched elastic object. 

The student classifies the energy acquired by an* elastic obj^Jfct when it has been 
stretched as potential energy. 



Student Action: Respondipg^^ ^po^tial energy.'' 



Performance Check A: When a rubber band has been stretched, what kind of energy 
does.it have? * ' 

Remediation: (1 ) Do^s the student know what potential energy is? If not, rpfer him 
to page 86. (2) Does it take a force to stretch a rubber band, a spring, or a piece of 
elastic? Does this force act through a distanfce? Does this work give it energy? What 
kind of energy is it gfveh? 

Recognizes the relationship of the variables involved in work. 

The student applies to two cases the concept that because work is the product of 
the force acting and the distance through which it acts, work done is dependent on 
the size^of both variables, not just one of the two. 

Stude^i^ction: Responding affirmatively and stating the effect of the concept. 
Performance Check A: » 





Trial 1 


Trial 2 


Average of force of blade 
Distance blade tip moved 


8.7 N 
0,019 m 


7.4 N 
0.046 m 


Work done on cart 


0.141 Nm 


t\.32\ N m 



Brent used his force measurer as the input work supplier fo his .water-clock cart. 
When he reviewed his data, he noticed thj\t iiv Trial 1 he had used a larger force than 
in Triak2. But he had done less work on the c^^rt; Could tliis be true? Explain your 
answer. 



Remediation: (1 ) Ask the sM^ent whether he woutd rather be hit by a Volkswagen 
or a Cadillac and why (massT Then ask if it makes a difference to know a second 
variable that the Cadillac is going 2 mph and tWe Volkswagen is going 60 mph. 
(2) Ask him what two variables affect work. Discuss these variables with him. What 
must you do with these variables to calculate work? (3) Use the table in the item to 
discuss relative amounts of force and distance and liow they relate to work. If you 
increase the force but decrease the distance, will work always increase, decrease, or 
Stay the jjame? Is work, then, dependent only on force, or on both force and dis- 
tance? 
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Calculates potential energy in newton meters. 

* 

The student a pplies the rule "that if a variable force acts through a distance, the po- 
tential energy inay be calculated by multiplying the average of the initial and the 
final force anioiirits by the (Jistaiice through which the force acts. 

/ ■ * ■ 

Student Actioh': Calculating the energy and reporting it within the rangp of a 10% 
error. * 

A: 0.24 newto/meters (+0.02 N ni) 
*B: 0.36 newton meters (±0.04 N m) 
*' C: 0.2-1 newton meters (±0.02 N m) . 

♦ 4" ■ 

Performance Check A: John brought a toy cannon to class. He lound it took 1 .5 
newtons of force to start to compress the spring in the cannon, and the force had to 
be increased to 6.5 newtons to compress the spring completely. The distance the front 
of the spring moves when released is 0.06 m. What is the potential energy of the 
sprmg when fully compressed?' 

Remediation: (1 ) Does the student know how to measure potential energy? If not, 
refer him to the bot4<>m-of .pa^je 80 and to his response to Self-Kvaluation Check 
10-2, parts b and c. (2) If he doesn't remember that he must find the average force, 
suggest that he review page 114. Check his responses to questions 10-9, 10-10, 
10-1 1 , and 10-12. (4) Reassess, using an alternate check. 

., ■ ' ' ' < 

— - » I , . . J I.I 

Defines kinetic energy operationally. ' 

The studeift generates an operational definition for liinetic energy which includes _ ^^V^ ' 
detection of JCE by observing movement of an o'Sjefct or a change in the position of 
a reference point on the object and the measurement of KE by rtieasuring the 
anunuit of work the moving object can do on some other object. 




Student Action: Stating in effect that he would detect the movement of an object 
by observing the change in its position from a reference point and that he would 
;Lsure the amount of work the moving object can do on some other object. The 
nuhheniatical statement KE = y^m^ is also an acceptable answer Jor describing how 
it can be measured. ^ • ♦ 

Rerformance Check A: Give an operational definition of kinetic (Jnet^y. 

Remediation: •(I). If the student cannot operationally define kiti^'tic enorgy, suggest 
that he review pages 105 through 107 on "Measuring Motion Energy." Check his 
response to questions 9-16, 9-17, and 9- 20,. (2) Also, check his response to question 
10-20.- • A discussion on how the student treasured the kinetic energy of the cart 
may be necessary. (3) If the student has done Excursion i9, you may wish to refer 
him to this mathematical relationship for kinetic energy. 
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Describes a way to detect kfnetic energy. ^ 

The student applies the definition that kinetic energy is the energy of motion of an. 
object. 

Student Action: Stating that its presence can be determined by obsenlng motion or 
a change^ the position of the object. 

^ Performance Check A: A motor is connected to a battery. How can you tell if the 
motor has kinetic energy? • ' ' 

Remediation: (1) Ask the student to operationally define kinetic energy. If tlie stu- 
dent cannot do this, see the Remediation for 05-Core-4. (2) If the student cannot 
relate the operational definition for kinetic energy to the specific situation, a discus- 
sion may be beneficial. • . . . « • 
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Describes a way to measure kinetic energy. 

The student applies the concept that the energy of a moving object can be measured 
by determining how much work it can do. 

« 

Student Action: Stating that he would measure the amount of work the object 
docs. The mathematical statement KE = i^ms^ is also acceptable. 

Performance Check A: What would you do to measure the amount of kinetic energy 
a moving cart has? 

Remediation: See the Remediation for 05-C'ore-4. 

Selects the conditions of maximum kinetic and potential energies of an elastic ob- 
ject. 

The student applies the concept thit the potential energy of an elastic object wjlieij 
bent within the range of its elasticity has the greatest potential energy when bent to 
its limit and the greatest kinetic energy when released from that point and observed 
at its positipn of least tension. % 

<■ 

Student Action: Selecting the letter of the position of greatest tension as the posi- 
tion of greatest potential energy and after release the letter of the position of least 
tension as that of the greatest kinetic energy. . 
A, B, and C: 1.. 2. A 

Performance Check A: Study the diagr4m below. Jean pulled the blade of her force 
measurer all the way back to position E and released it. 

1. Identify by letter the pQsitioh at which the pote;itial energy of the blade 
was the greatest. . * , 

2. Identify by letter the position at which the kinetic (motion) energy (jf the 
blade was the greatest. * T 




^Remediation: (I) If the student missed part 1, discuss Table 10-1, page 1 17, with 
•him. Compare Trial 1 and Trial 2. In which case is the potential energy of^the blade 
the greatest? Wher? was the force measurer pin when potential energy was greatest, 
at position 2 or position 3? Therefore where will the potential energy be the great- 
est in the present case? (2) If the student missed part 2, discuss Figure 10-2, page 
116, with him. When was the motion energy of the cart the greatest in this figure? 
Why? When, therefore, Svill the kinetic energy be the greatest in the present case? 
•(3) You may want to ask the student to reevaluate his responses to Self-Evaluation 
Checks 10-3 and 10-4. (4) Reassess, using an alternate check. 



Selects the net amount of two forces acting on an object and its direction. 

the student generates a .sokition to a problem which combines determining the 
amount of net force adting and determining the direction of movement when two 
unequal opposing forces ace involved, which agrees with the concepts that whenjwo 
opposing forces are acting on an object, any movement will be in the direction of the 
larger force and jts amount is determined by the difference between the two. 

Student Action: SelQCting the direction of the force and the amount of net force. 
A: 1. X to y, 2. 2.1 N 
; B: 1. N toM, 2. 2.5 
'C: 1. Dto 'E, 2, 1.4 N . 

Performance Check A: An object at X weighs 3.7 N. A second object at Z weighs 

5.8 N. • 

1 . Which of the following states the direction of movement: X to Y or Z to 

Y? ' 

2. Which of the following correctly states the amoupt of force acting to pro- 
duce the motion: 9.5 N, 2. 1 N, or 2 1 .5 N? 



ERIC 




— Pulley 



3.7N 



in 



5.8N 




•^ftemediation: (1) Ask the student which object in the diagram weighs more.. In 
which direction will the system move? (2) What is the difference between the 
weights of the two objects? (Have the student set uj) a pulley system with unequal 
weights and do the activity if he wishes to.) (3) Reassess, using an alternate check. 
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Recognizes changes in the speed of a water-clock cart from a water-drop record. 

The student classifies changes of speed and constant speed from a water-drop record 
showing the motion of a cart with the position of the cart indicated at regular inter- ^ 
vals as follows: (1) the cart is increasing in speed when the distance between the 
drops increases, (2) the cart is decreasing in speed when the distance between the 
dro'ps decreases, and (3) thg cart is maintaining a constant speed when the distance 
between the drops is constant." 

Student Action: Listing the appropriate intervals. 

A: 1. Increasing from B to C; 2. Decreasing from A to B and D to E; 
3. Constant from C .to D 

B: 1. Increasing from C to D; 2. Decreasing from A to B and D to E; 
3. Constant from' B to C 

C: 1. Increasing from A to B and C to D; 2. Decreasing from D to E; 
3. Constant from B to C 



1 » ■> 



Performance Check A: Look at the record of the movement of a water-clock cart. 
This record was made by a moving cart which dropped a drop of water eVery two 
seconds... - ,, - . 

1 . List the letters between which the cart's speed is increasing. 
. 2. Lisl the letters betwi^jjn Which the cart's speed is decreasing. 

3. Lts^Jhe letters between \yhich the cart's speed is constant.- , '. 
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A B C D E ^ 

X X 'XXXXX X X . X y XXXXifX 
. I 1 I 1 I rr^ • ■ — ' -» «.' 

0 10 20 30 40 50 60 70 80 90 100, 110 

V " DISTANCE (in cm) 

Remediation: (1) Have the student review page 112, where he was introduced ta 
the . water* clock and its use. (2) Check his responses to questions 10,-4, 10-5, 10-6, 
and 10-7 and review these answers with him jf necessary. (3) Reasijess, using an 
alternate check. 



Names the for^hat causes objects to roll down inclines naturally. . 

The student classifies grjivity (weight) as the forage which gives motion to objects 
that roll down inclines when neither pushed nor pulled by a force other than gravity. 

• Student Action: Responding that the force is gravity or weight. 

Performance Check A: Suppose you put a ball on an inclined plane and. release it 
without pushing it. What force causes the ball to roU down the incline? 

Remediation: Suggest that the student review page 1 10 for a discussion of gravity. 
What force causL*s*any object to roll (fall) in a downward direction? 

Names the force which causes rolling objects to slow down. 

_/ The student classifies friction as the force that causes a rolling object to slow- down 
and stop. 

Student Action: Responding that the force- is friction. 
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Perfotmance Check A: What force causes a marble rolling across the floor to slow 
down and stop? • W 

Remediation: (1) Have the student review page 68 of Chapter 7 where friction is 
discussed. (2.) F-riction acting on a non-self-powered object (specifically, the cart) 
is discussed on page 1 10, 
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Nairtcs the force which reduces usefu' output energy. 

The student classifies friction as the force which reduces the useful output energy of 
ati energy converter. ' ^ 

Student Action: Naming friction as the force. 
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Performance Check A: An electric motor is an energy converter in which electrical 
energy is* changed to useful output kinetic energy. When the output mechanical 
energy is measured, however, it is always less than the input electrical energy. What 
force is responsible for this decreasfe'? 

Remediation: (1) Does the student know the difference between optput and input 
energy? If not, have him review Chapter 6, page 59. (2) If the student doesn't real- 
ize that friction is the force which causes input work to be greater than output work, 
have him review page 64, where this concept is introduced. Check his responses to 
questions . 6-25, 6-26, and 6-27. (3) Also check his res^ponse to question 10-36 on 
page 123. A discussion can be centered around this response,' focusing on why tiie 
potential, energy of the spring blade was greater than the kinetic energy of the cart. 

Compares an^bunts of input work with amounts of output work. ' ~ 

^ ■ • 

The student applies the concept that input work on. a system is always greater than 
output work in such a way that he selects a possible amount of output work and his 
reason for choosing it. 

Student Action: Selecting the lowest amount of outipKit work and the letter of the 
statement of the concept that input work on a system is always greater than output 
work. ' ^ ^ 

A: I . a, 2. c . 

B: l.b,2. a 

C: 1. c, 2. a 

Performance Check A: y 

1. Write the letter of the best choice to complete the following sentence. 
When 84 newt'on meters of input work is done by a horse on a treadmill, the 
treadmill might do ^ > " * 

a. 81.5 newton meters of output work. 

b. 84 newton meters of output work. 

c. 88.5 newton meters of output work. 

2. Wrjte the letter of the reason for your choice. 

a. ftec^se the horse doesn^t waste any energy 

b. Because the treadmill saves work, as a machine does 

c. Because in a system input work is always greater than output work 

Remediation: (1) Have the student review page 6.4 which introduces the principle* 
that input work is greater^than output work! (2) A dilcussion of Fig;uresiO-2 and 
10-3 and als0 Table 1(M ; page 1 17, would be beneficial Here the student can com- 
pare input and output work directly and see their relationship, 

■ ' . . - - - • " i - ■ 

J ^ ' f I— I 

Relates frictioitgto temperature change. 

The student applies the concept that energy used to overcome friction causes an 
increase in tempefto^ture. ' ♦ 



Student Action: Selecting the term increase. 



Perfdt-mance Check A: thoose the corf^<rfWord to compiete the following sentence. 
**Hot-rod'' Saxon always spins the wheels of his Corvette when he takes off from the 
school parking lot. This causes the temperature of the tires to (increase, decrease, 
stay the same). . . 

Remediation: (1) Suggest that the stuleA revie>y Activity 6-11, page 64. In this 
activity, heat energy is first associated witi friction. (2) This concept is investigated 
again on page 123. Discuss Figure 10-4 wr^ the student. What happens to the tem- 
perature of a system in which there is a lot of friction? 




Lists several forms of energy! 

The student recalls five or more of the following forms of energy: hea^, light, elec- 
trical, potentiaU kinetic (motion), mechanical, sound, chemical, atomic (nuclear), 
,'and magnetic. . • , ' " 

Student Action: Listing five or more of the following formjj of energy: heat, liglit, 
electrical, potential, motion (kinetic), mechanical, chemical, sound, atomic (nuclear), 
magnetic. 

Performance Check A: Energy occurs in many forms. List six of these forms. 

Remediation: (I) Have the student review the activities in Chapter 1 1 in terms of 
the energy change which occurred in each activity. (2) Also suggest that he check 
his response to Self-Evaluation Check 1 1-1 . (3) Check the test column of Table 1 1-1 
to see that he has the correct energy change listed for each activity. This could ini- 
tiate a good discussion on different forms of energy in the Chapter 1 1 activities. 



Co 



Selects relative amounts of potential and kinetic energy. 

The student applies the concept that an object which is lifted and dropped gains 
• potential energy as it is lifted with kinetic energy, has maximum potential energy 
and no kinetic energy at its maximum height, loses potential energy and gains kinet- 
» ic energy as it faUs, and has no potential energy and maximuia kinetic eiKTgy when 
it strikes the floor. . " ^ ^ 

Student Action i Selectin g the number and letter foi; each description which^indi- 
cate l^he correct energy change.. . ■ ^ 

A: -1. a, x; 2. d,.y;3. b, w; 4. c, z , ,, 

B: l.e,n;2. h, o;3. f, m;4. g, p 

C; l.a, 6; 2. d, p;3. b,n;4. c^ . 
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Performance Check A: Think of the changes in energy that occur in the following 
situation* A box 

1. is lifted from thi^ floor, 

2. reaches its maximum Beight of 2 m and sfops, 

3. falls, and ' 

4. is about to strike the floor. 

For each numbered stej^^bQve, select two things from the table below - the letter 
(a, b, c, or d) of the phrase which describes the potential energy of the box at that 
moment and>the letter (w, x,-y, or z) of the phrase which describes the kinetic ener- 
gy of the box at tfie same moment. 



Potential Energy 


Kinetic Energy 


a. gains potential energy 
^ b. loses potential energy 
c. lowest potential energy 
d; greatest potential energy 


w, gains kinetic energy 

X. receives input of kinetic energy 

y. no kinetic energy 

z. greatest kinetic energy 



Remediation: (1) Be sure that the student has a clear understanding of potential 
and kinetic energy. If a review is necessary, refer him to page 106 and discuss 
Activity 9-7 in terms of potential and kinetic energy change. Also^ review questions 
1 9-1 9 through 1 9-22. (2) Figure 11-1, page 1 28, provides another area of discussion. 
See if the student can tell you the potential and kinetic energy changes in the rising 
and falling sinker. (3) Ask the student to review his answers to Self-Evaluation 
Checks 10-4, 10-5, and 10-6. ^ 

. ■ < 

Describes'a procedure for detecting and measuring light energy. 

The student generates a procedure for detecting and measuring light energy. 

Student Action: * Statingi n effect that light can be. detected by observing a reaction 
which it causes in some object such as the paddle wheel of a radiometer or the 
needle of a light meter and with the notion, or an example of it, Uiat the intensity 
of the light can be measured by determining the amount o^' movement. 

Perfornr>ance Chw^k/llr:;: Describe how you can tell if light energy is present in some 
way besides seeing the light or an object which the light illuminates.. Also state what 
you wQuld need to do to measure the amount or intensity of the light. 

Remediation: (1 ) Ask the student how light di^ work in Chapter 1 1 . What piece of 
equipment showed light doing ^ork? (2) Suggest that the student use the radio- ;v 
meter again and see if he can dertect light energy. $ug^^,that he use different inten- 
sities of light. (3) How ^aji he provfe. that light caij do!!,woiJc (by using; a ra4iometer)? 
How can he measure the amount of Jight? (What hdpppns to the paddle wh^el when 
he .changes the amount of light?) (4).Ask^ the styden,t to check his-responsS to. S^lf- 
Evaluation Che<;k 11-3. 



Explain^ how light can be shown doing work. 

The student applies the definiflon that work is evidenced by a change^^f thq motion 
or the position of something in order to detect light as a form of energy . 

Student Action: Naming a Ijght meter or radiometer and stating that the motion 
in the light detector caused by the light, like the motion of the paddles dra radio- 
meter or the movement* of the needle of a light meter, indicates that work is done 
by light. > . ' . 

.. ^ ■ . ■ ■ , ^ 

Performance Check A: Stephanie agreed that light could light up things and m!ike 
them visible. She said light couldn't do work, though, and that therefore it isn't • . 
energy. Prove that Stephanie is wfong. Name an instrument which shows that light 
is a form of enefjgy. Tell how the instrument shows that work is being done. ♦ ' 

Remediation: .See the related Remediation for 05-Core-17' , . 
Selects the form of energy which moves the liquid in a palm glass. 

, * i 

The student classifies heat as the form of energy that causes liquid to move m a 
palm glass. 

Regular Supplies: 1 palm glass ^ 

Student Action: Selecting ^Mieat energy." 
A: a ' 
,B: d 

C: c . ^ 

• 

Performance Check A; Get a palm glass, and tilt it until all the hquid is in one of 
the bulbs. Hold the full bulb gently in your hand, as shown in the picture below. 
Bu sure the cross tube is below the bulbs and'the empty bulb is higher. Choose the 
correct answer below. What causes the liquid to move toward the other bujb? 
^ a. Heat energy 

b. Light energy 

c. Pressure 
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Remediation: (1) Refer the student to Activity 11-1, page 132, in which he used 
the palm glass. (2) Gh^f^k his responses to questions 11-18 through 1 1-20 and dis- 
cuss this activity with 'him if necessary. 

• Gives examples df electrical enj^y's being changed into kinetic energy. 

The student appHes the concept that electrical energy can be changed into kinetic 
energy by giving examples tQ illustrate it. * * 

Student Action : Stating two '^examples in which electricity is used to operate an 
•electrical device in whicl^ an object or part of it gains kinetic energy. 

' Performance Qheck /\: jGiye two examples whidi show that electrical energy can be 
changed into kinetic.energy. ^ . " 

Remediation: (1) By discussion, be certain that the student understands what elec- 
trical energy and kinetic (motion) energy are. (2) If the student has no difficulty 
with (1), he is probably having trouble thinking of examples. Use the example of an 
electric motor to show this type of energy conversion. See if he can identify other, 
examples of motion, rebutting from an object being supplied with electricity. 

Labels the entrgy conversions of potential energy to kinetic energy and kinetic 
energy to.potentiaieneggy.vv 



The student classifies a situation as involving an energy conversion from potential , 
to kinetic if an object gains motion because of a change in its position or from 
kinetic to potential if energy of motion is lost to change the position of an object so 
that it can jrelease energy or as involving neither if there is no change. 

^ Student Action: Responding with the letter representing the first stage of the ener- 
gy conversion, using P for^^Dtential, K for kinetic, and N for neither. ' o 
A: 1. P-K,2. K-P,3. P-K,4. K-P,5. K-PT6. N 
B: 1.K-P,2.P-K.3. K-P.4..P-K, 5.K-lf,6. N 
C: l. K-P,2.P-K,3. K-P.4. P-K,5.K-P,6. N 

Performance Check A: Read the following story. While working on Chapter 10, 
Johnnie put nails ihto holes 1 and 3 of the force measurer and pushed the cart back 
until the blade touched the nail in hole 3. <You may look at a force measurer if you 
; wish.) Then he observed the following things. 

1 . The blade went forward (from hole 3 to hole 1 ) pushing the cart. 

2. The cart lifted the sinkers. t . 
His partner stopped the cart, but it slipped. 

3. The sinkers fell. 

4. The cart slammed into the blade and pushed it back from hole 1 . 
'5. The cart went forward, raising the sinkers. 

6. The sinkers lay flat on the floor. > 
Beside the number of jeach step, write P-K if potential energy is being changed to 
kinetic energy and K-P if kineti/energy is being changed to potential energy. Write 
N if there is no change in the form of energy. ^ ' . 



Remediation: (1) If the student doesn't have a clear understanding of potential and 
kinetic energy,, see the Remediation for 05-Core-19. (2) Discuss with him the activ- 
ity described in Chapter 10. Have him turn to page 1 18 and discuss Activities l O-fl , 
1 i-1 2/and 1 0-1 3. The pictorial representation of the activity setup, found on page 
1 1^, is beneficial for the student. Discuss energy Changes from potential energy to 
kinetic e|iergy and from kinetic energy to potential energy in these activities and, if 
difficulties arise, refer back to the definitions of potential energy andkine tic energy. 
(3) Ask the student to reevaluate his response to Self-Evaluation ChpclvlO-6. 

Recognizes the characteristics of energy. 

The student classifies the .statements ''Energy can exist in miy;g[ than one^orm/* 
^"Energy can be. transferred from, one system to anotheK^and- '^Energy can be con- 
verted from one form to another" as cljajsticteristics of enB^. 

Student Action: Selecting characteristics of energy. 
A: a, d, and e 
B: b, c, and d 
C: a, c, and e 

<» 

Performance Check A: Write the letters of all the statements that identify chara 
teristics of energy. Energy can 

a. be converted from one form^to another. 

b. be measured by speed tinles distance. 
^ c. be destroyed. 

d; exist in more than one form. . 
e. be transferred from one system to another. 

Remediation: (1) Where the student rpissed correct features of energy, suggest that 
he review the indicated activities. 




Correct Feature 


Suggested References for Revie^^ 


Can be converted from one form 
to another 


Palm glass, radiometer, or nichrome 
wire activities in Chapter 1 1, pages 
131 and 132 


Can exist in more than one form 


AC^vity 1 1 - 1 2 on page 1 33 


' tT-^ ^ : ' 

Can be transferred fijom one system 

to another ' 


Use the example of the battery-charger 
system and the battery-bulb system, 
pages 1 29 and i30, to $how energy be- 
ing transferred between systems. 



(2) Where the student chose incorrect features, review them with, him to be sure he 
recognizes why "they are incorrect. v - 
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"Names input and output form? of energy.. . . ^ •, ' ' 

The studtMit classifies electrical energy as the form of inpUt'enirjgy and three of the 




four energy forms 
in a diagram. 



Hght, heat, sound, and kiqetic energy - as the^ output forms 



Student Action: Responding that (0 electrical energy is the form of input energy 
and, (2) with three out of (our of the following forms of output energy: heat/light, 
sound, and kinetic (mechanical or motion>.x^nergy , 

Performance Check' A: Examine the diagram below. " ^ ^ 
1 . State the form or forms of input energy' stt^wn in the diagram. 
1. State the form or forms of output energy shown in the diagran>.' 




Retmediation: (I ) If the student does not know the form of inpiit energy. asi< him 
wliat fcwnponefir supplies the etjergy lor everything else. What form of^energy does 
it supply? (2) If the student was unable to name the output forms af energy, check 
[able 11-1. page 135, in which he listed several energy e|janges. Also check quei?- 
tions 1 1-25. 1 1-26, and 1 1-27. Have hinv review tJie Key '^ictivities in Chapter 1 1 to 
find the formij of output energy which he missed. (.^) Check the student's response 
to Jiclf-Evaluation Ch«ck 10-2a: (4) Reasscss,nising an alternate check. 
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^ (lives examples bf energy converters. * 

\ * 

' ) ' 

riie student classifiejs devices involving different input and ($utput forms of energy 
by giving examples of energy converters and the input ai^ output forms for eacji. 



) 



Student Action: Namiii^ three devices which perform energy cohversfons and the \ 
input and output forms for each. * 

Performance Check A: Iri y^ur hohie, there are many things v/^ch convert one 
form of energy into another. ( : 

f. ■ 1. List three such energy converters found in your homes* . , 

. 2. State ike form of the input and the bUtpUt energy for each. For exam- . 
pie, light bulb: m put energy - electrical; cAtitput energy - heat and light. 

Remediation: (I) If the student doesn t know what an energy converter is, discuss ^ 
the term with him. (-2) If he is umible to list the input and output forms of energy, 
see 05-Core-23. (3) Reassess, by having him give you examples of energy converters 
;ind the input' and output forms of energy for each or by identifying .the energy cor^- 
vertefs in Diagnams A, B, and C of Self-Evaluation Check 11-5. 
■ — 1" ''If — . ' — > ■ 

. . ' * ^ ' , i ■ ■ ■ . ■ ' ■ ■ 

Calculates the speed of a 'water-clock cart. • 

The student applies the rules for measuring the average linear speed of a wafer-clock 
cart by whit4i the time interval between any two adjacent drpps is calculated by 
dividing the time for N drops by the number of time intervals (N - 1^) and the dis- 
tanc^e the cart. moves between two. adjacent drops is divided by the time interval so 
obtained. ' , 

Sftudent Action: Calculating and reporting the speed of the water-clock cart. 
A: 6 cm/sec 
v B: 8 cm/sec . . 

C: 10 cm/sec , « - 

Performance Check A; A water clock drips 37 drops in 18'^econds, TfTe water- 

dlock cart leaves a trail of water drops 3 cm apart. What is the speed of tbf cart in * 

centimeters per second! - ^ 

\* ■ . * . . . 

Remediation: (1) Have the student review Excursion 20/pages 392 through 394. 
Check Table 20-l>especially the '*Speed of Cart^' Column. The formula for calculat- 
ing speed is sljown on p;^ge 394. J 

Uses circumference and time of motion to calculate speed. 

The student appties thfe rulers for determining the speed in centimeters per second of 
an object around a disk in which he measures the circumference 6f .the spinigig.disk 
in metd'rs to find the distance traveled and divides that distance by the time in sec- - 
onds. . ' 

(Regular Supplies: 1 spinigig di^k 
50 cm string 

1 metcrstick ^ 
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Student Action: CalcuIatifiK and reporting the speed withiii the range of a 10% er- 
ror. ' 

A: 3.1 cm/sec (±0 J cm/sec) • ... ' / 

B: .7.3 cm/sec (±0.7 cm/sec)' . * •* 

C: "t).3^cm/sec (±0.'6 cm/sec) ^ 

Performance Check Ac Pepito, an ISCS student, noticed an ant walking ar6und the 
circumference of a spinigig disk which jiung in the rack. The timer was going, so he 
timed the ant. It took 14 seconds for each trip around. How far did the ant warK in 
one trip? ; At. What ?peed was it moving? You may get a spinigig, 50 cm of string, , 
and a meterstick to make whatever measurements you need. Show your measure- ' 
rrtents and your calciulations. Report your answer in centimeters per second. 

Remediation: (1) Suggest that thd student review Excursion 21 in which he meas- 
ured the speed of the cart in a circular path, notihg page 402 especially. (2) Check 
his response to questions 21-M, 21-12, and 21-13 on page 402. Figure 21-3 can be 
used for discussion of how to measure circular motion if a problem still exists. 
(3) For all. three forms of the performance checks, the^<listance around the di^sk is 
3.14 X 14 cm, or 44 cm. Most students will get the 44 cm by direct measurement. 
.V Check the student's ilieajjuremtjnt Qr calculation. ^ ' \ 

Selects the variables which determine momentum. . ^ ■ 

The* student classifies the spje^ed ahd the mass of an object as the, variables \vhich 
determine momentum. . ' * ' - • • 

Student Action: Selecting the mass and the speed of the obj(;^.as^ the variables 
which determine momeittum. v * />" . 

'A: u, c; ' " f . . \ ■ ' ' ' 

B: b< d * ' ' '. «v 

C: a, b, " ' ' * 

Performance Clilbk A: The followUig things are known about a rocket, 
a. It has a ma?;sof 1,800 mass unUs. / * . 
.b. It has a thrust of 750,000 lbs.*- . , 

c. It has a speed oi|,1 7,506 miles per hour. 

d; Jt has an acceleration o&O to 7,000 mph in 4.5 sec. , , ' 
.Write the letter ofeach variable needed to calculate the racket's momentum, ^ 

Remediation: (1) Suggest that the student review Excursion 22. {i) Check ques- 
tions 22-14 and 22-15, page 410. (3) I)6es the studLMit know what momtntum is? 
Ask hinf to operatiomilly define momi*/////m. Refer him to page 410, apd discuss 
momentum and the variables involved. _ 
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